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Exectriciry—the life blood 
of America’s industrial expansion 


LECTRICITY is steadily remaking American industry 
in terms of faster, better, more accurate, and more 
economical production. 


New and more effective uses for this great force are 
being developed continually, and the greatest benefits 
have come to industrialists who follow these develop- 
ments closely. 


It is also significant that the electrification of indus- 
try, already 70 per cent complete, has made its greatest 
progress in the plants whose policies are guided by 
accurate cost-accounting methods—and that these plants 
have grown and prospered. 





This monogram is on many 
of the latest electrical instal- 
lations that are setting new 
production records in indus- 
try. It also appears on con- 
veniences for the home. 
General Electric engineers 
will be glad to keep you in- 
formed as to electrical de- 
velopments and to help you 
solve any problem in the 
application of electricity. 


JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 8 P.M., E.S.T. ON A NATION-WIDE N.B.C. CHAIN 


GENERAL ELECTRIC: 
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pening -LA SALLE dealers 
are enjoying one of the 
most prosperous selling seasons 
in Cadillac history. 


This is a fact of genuine im- 
portance to Used Car buyers. 


) The greatly enlarged business 
in new Cadillacs and La Salles 
has increased the size of Used 
Car stocks now in the hands of 
Cadillac-La Salle dealers. 


These stocks are, also, far more 
varied. 


The strong trend to Cadillac- 
La Salle is, to a marked extent, 
the result of a change in buying 


DETROIT, MICHIGAN 
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nereased sales 


of new CADILLACS and La SALLES 


ereate exceptional buying opportunity for 


habits. Many who thought they 
must confine themselves to cars 
of lower price are now purchasing 
new Cadillacs and La Salles be- 
cause they are convinced that, 
regardless of first cost, they offer 
a sounder and more satisfying 
investment. 


Therefore a greater variety of 
makes in good Used Cars is avail- 


able. 


Dealers are naturally eager to 
liquidate these stocks and prices 
are extremely attractive. TheGen- 
eral Motors Deferred Payment 
Plan, a very convenient banking 
service, may be used in the pur- 
chase of a Used Car as well as a 
new Car. 


It would be good judgment on the 
part of anyone contemplating the 
purchase of a Used Car to investi- - 
gate these statements at once. 


As to good condition of cars and 
fair dealing—such matters can 
always be taken for granted with 
any Cadillac-La Salle dealer. 


CADILLAC MOTOR CAR COMPANY 


Division of General Motors 


OSHAWA, CANADA 
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“(Con trary to general belief, the 
vast majority of the well-to-do did not 
achieve independence through luck or by 
speculating.” —From the “Fifty-Six Years 
of Investment Service,” published 1929 by 
The F. H. Smith Company. 


New Book 
about Investment 


The booklets of The F. H. 
Smith Company are read 
year by year by thousands of 
investors all over the world. 
Thenewest of these—“Fifty- 
Six Years of Investment 
Service”—discusses from a 
timely, up-to-date standpoint 
the many-sided problem of 
investment. It discusses not 
only Real Estate First Mort- 
gage Bonds, but also de- 
scribes other types of securi- 
ties which, in many instances, 
earn higher returns. 


It emphasizes the importance of 
a carefully thought-out plan and 
tells how surplus funds may be 
invested to advantage in First 
Mortgage Bonds (now paying 
6%2%) with the soundness of 
income-producing city real 
estate as security for your invest- 
ment. It deals, too, with the 
numerous safeguards which the 
House itself has developed for 
the protection of its investors. 


A copy of “Fifty-Six Years of 
Investment Service” and cir- 
eulars describing current 
offerings are yours merely 
for the asking. . . The 
coupon will bring 
both to you. 
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Investment Securities—Founded 1873 
Smith Bldg., Washington, D. C. 
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Pinning ‘TAILS ON 
DONKEYS 


By WALLACE AMES, Financial Editor 


Being the financial editor of a New 
York newspaper, Gary Clark’s friends 
were continually hounding him for stock 
market tips. He was the only one in his 
set sufficiently familiar with the market 
to realize that he had no “sure things” 
to.pass out. His idea in giving the party 
was to demonstrate the hazards and ex- 
pose the folly of the pet systems of 
speculating which were in vogue among 
so many of his friends. 

The first feature on the evening's 
program was that old-fashioned game of 
pinning tails on a donkey. The picture 
of a tailless donkey was hung on the wall 
of the living room. Each guest was given 
a tail and a pin. In turn each one was 
blind-folded, whirled around until some- 
what dizzy, then left to grope for the 
proper place to pin the tail. Bursts of 
laughter greeted each grotesque attempt. 
Of course no one succeeded in pinning a 
tail where it belonged. 

After each guest had furnished amuse- 
ment for the other, the game broke up 
and Gary announced that the next feature 
would be a lesson in high finance. 

“In your various attempts to pluck 
some easy profits from stocks, you folks 
remind me of the donkey and tail game 
we have just played. Don’t shoot .. . I 
am not calling you donkeys. What I want 
to say is that you try to pick winners in 
the market with about as much vision as 
you used in pinning tails on the donkey. 
And you hit just about as close, most of 
the time. 

“You are all people in comfortable 
financial circumstances, as the natural 
result of the fact that you know your 
business. You render valuable service in 
return for the salaries, fees, commissions 
or profits that you get. In your own 
lines of business you appreciate the value 
of training and you know enough not to 
expect something for nothing. But when 
it comes to the stock market every one 
of you seems to possess two common 
American characteristics. Just because 
you are a good doctor, a successful ad- 
vertising man, or a prosperous merchant 
you seem to think you know something 
about stocks and the stock market. 
While you are aware that there is no easy 
road to riches in your own business, you 
still cling to the idea that there is easy 
money in Wall Street labeled with your 
name. If optimism could be indorsed 
and cashed you would be the richest 
people in the world. If there really were 
pots of gold at the end of the rainbow 
you would have them all, for you surely 
are champion rainbow chasers.” 

“‘Them’s strong words, Gary,”’ broke in 
Tad Watters, one of the guests at the 


nn 


party. “And as far as my method of 
selecting securities is concerned, what 
you have said amounts almost to a con. 
demnation of your own work as financial 
editor. I have long been a close student 
of the financial sections of our daily 
newspapers. I read almost everything 
that is printed about securities and deter- 
mine what to buy and when to sell it by 
keeping up to date on developments.” 

“Fair enough, Tad,” replied Gary, 
“Your method seems plausible, on the 
face of it. But don’t you know that it is 
not ethical function of a newspaper to 
print tips, rumors and certain forms of 
gossip regarding the stock market. There 
is a lot going on in the financial world 
that does not appear in the news columns. 

“In the majority of cases, when favor- 
able news gets into print the cream of 
the profits have been lapped up. There 
is a stock phrase in Wall Street, ‘ Now the 
news is out.” And when the news is out 
stock prices almost always move in the 
opposite direction to what you would 
expect. On favorable news stocks usually 
go down. Unfavorable news more than 
likely puts stock prices up. The explana- 
tion of this phenomenon is that the de- 
velopment which finally becomes news has 
already been discounted—perhaps over- 
discounted. When good news is out, the 
selling by insiders who already have their 
profit frequently causes a reaction. When 
bad news comes out, ‘short covering’ and 
other buying is likely to put the stock up 
a bit. By the time you get around to buy 
or sell the show is nearly all over. 

“IT see you smile, Dave Roberts,”’ con- 
tinued Clark, “and I know just what’s in 
your mind. You are smarter than Tad 
Watters, you think. You don’t get your 
information from the newspapers. You 
get it hot from the broker's office, from 
market letters, from whisperings around 
the stock ticker. 

**T know a lot of stock brokers. Every- 
one of them is sincere in his endeavor to 
render genuine service to his customers. 
You can reasonably depend on a broker 
to give you his best judgment. Occasion- 
ally he may know something of real 
market significance about a given se- 
curity. But the number of influences 
continually hanging over the stock mar- 
ket is legion. One never knows what will 
happen, or the origin of its source, that 
will start the market up or down. 

“A certain stock may be cheap. Under 
favorable circumstances it should ad- 
vance in price. But if a totally outside 
situation develops of an unfavorable 
character causing a general selling move- 
ment the cheap stock may go down along 
with the (Continued on page 5) 
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AN 
EXTRA 
DIVIDEND 


In addition to semi-annual in- 
terest dividends, Fidelity 6% 
First Mortgage Real Estate 
Bonds pay an extra dividend 
in the form of peace of mind. 
The safety of this form of in- 
vestment is unquestioned. 
Fidelity Bonds are First Mortgages 
on conservatively appraised, in- 
come-producing property. Payment 
of both interest and principal at 
maturity is absolutely guaranteed. 

d for a copy of our latest listings 
pe the interesting booklet, ““Your 
Money—lIts Safe Investment.” No 
obligation, of course. 


I BOND.* MORTGAGE ry 
JU. MENTEER President «~> . INCORPORATED 1913 


660 Chemical Bide. St. Louis 
1188 New York Life Bldg., Chicago 
378 Colorado Nat’! Bank Bidg., Denver 


MAIL COUPON TO NEAREST BRANCH 





Fidelity Bond and Mortgage Co. 
Send me, without obligation, list of 
our latest issues. Also, your book- 
et, “Your Money—Its Safe Investment.” 





Name 
Address 
City 





State 























HAT little life entrusted 
to your care—what will its 
future be? It all depends up- 
on the provision you make for 
its later years—TODAY. In 
only 120 months, through In- 
vestors Syndicate Plan, you 
can provide $1,500 and up- 
wards for the education of 
your child, by merely invest- 
ing $9.45 or more during this 
period in unconditionally 
guaranteed compound interest 
certificates. Here is a tested, 
guaranteed plan of systematic 
investment. It may mean your 
child’s future happiness. 

























Send for our illustrated booklet show- 
ing how this plan is GUARAN- 
TEED and backed by our 
own resources of over 
$25,000,000. 


INVESTORS SYNDICATE 


Established 1894 ———————> 
HOME OFFICE: 
MINNEAPOLIS, MINN. 


New York Office: 17 East 42nd Street 
Offices in 51 Principal Cities 
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Pinning Tails on 
Donkeys 
(Continued from page 4) 


rest. Let me explain one of the reasons 
for this common occurrence. Suppose you 
hold two stocks, ‘A’ and ‘B.’ You incur 
a big paper loss in ‘A.’ You have no loss 
in ‘B.’ You decide to carry ‘A’ until its 
price recovers and to protect your account 
you sell ‘B.’ Other speculators are doing 
the same. The result is heavy selling of 
‘B.’ It was the weakness of ‘A’ that 
caused a decline in the price of ‘B,’ not 
any intrinsic weakness in ‘B.’ ” 

““We all agree,” injected Sam Douglas, 
“that stock prices may go down as well 
as up, but is it not true that stop-loss 
| orders protect us against heavy loss?” 
*1 thought that, too.” spoke up George 


this year. What a trimming I got through 
depending on stop-loss orders! You will 
all remember those two days last month. 
Call money rose to 14% one day and 
mounted to 20% the next. Prices col- 
lapsed like a house of cards. Then sud- 
denly, when the fear of a money panic was 
relieved, the tide turned, prices leaped 
upward and before the week was over 
stocks were selling at higher levels than 
before the crash occurred. 

**At the time I was carrying three or 
four stocks. In each case I was protected 
—so I thought—with a stop-loss order 
five points below my purchase price. For 
example, I paid 96 for one stock and put 
in a stop-loss order at 91. In case of a 
drastic decline in that stock my loss was 
limited to 5 points. 

“You can imagine what happened dur- 
ing those two eventful days. Each of my 
stocks fell to the stop-loss price. My 
selling orders were executed. 1 took my 
losses. In but a few hours every one of 
those stocks was again selling for more 
than I paid originally. If I had not been 
closed out through stop-loss orders, and 
had hung on only 48 hours, I could have 
then sold every one of my holdings at a 
small profit. Some experience!” 

**Arch Henkle looks as though he had a 
chip on his shoulder,” continued Clark, 
as he directed his fire at another member 
of the group. “Arch, while you were 
listening to the sad experience of George 
Cross, you were feeling pretty good about 
that 100 shares of that you 
bought a few months ago.” 

“Why shouldn’t I?” said Arch. “I 
guess I am the exception that proves 
your rule. That stock doubled in value 
within a few weeks; the shares were split 
two for one; I sold and cleaned up 
$10,000 profit.” 

“Let me tell the rest of the story,” 
suggested Gary. “You sold out at 112. 
So far, so good. But when the price of 
that stock kept climbing you bought in 
again at 118 on information that it would 
hit 500 before the year is out. Maybe it 
will, but where do you stand today? 

““Very few people take any money out 
of Wall Street and keep it. Most of those 
who make a profit on one deal lose it on 
another. If any of you would take the 
trouble to compute your gains and your 
losses for the past year I would be will- 
ing towager that, (Continue? om page 6) 








Cross, “until the last week in March of. 








Retire 
in |5 years 


on your Present living Budget 


by investing in safe 
First Mortgage Bonds 


Follow the definite plan given in the new 
edition of this famous book, and your 
financial independence is won. The plan 
works just as surely whether you are now 


earning $1,000 or $100,000 a year. 


The way is certain—each step plainly in- 
dicated and absolutely safe—independent 
of luck, business genius or speculation. 


Every fact has been harvested out of 
the 48 years’ experience of Cochran & 
McCluer in the first mortgage investment 
banking business. 


The plan is so simple any one can under- 
stand it—so definite any one can follow 
it—and so certain no one can fail. 


In addition to the Financial Independ- 
ence Plan and the unique budget sched- 
ule, the book gives suggestions that en- 
able you to enjoy more of the good things 
of life, both while building your inde- 
pendent fortune and after you have at- 
tained it. 

We invite the most skeptical to read this 
plain, straightforward, interesting book. 
Call or send coupon. We employ no sales- 
men, therefore none will call. 


MAIL THIS FOR 


NEW EDITION 


we ee a Aaa on TOSS 


f Cochran & McCluer Co. t 
} 46 N. Dearborn St., Chicago 4 
1 
' 





Please send me, without obligation, ! 
a copy of the new edition of your! 
famous “How to Retire in! 


ears.” 











Cochran &M‘Cluer Co, 


Established 1881—Never a loss to any investor 
46 North Dearborn St., Chicago, Ill. 








Over 2,000 lead- 
ing business con- 
cerns use our 


MAKE YOU 


22 STOCK Bs 
sceytts deci- 
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<2 MANY TIMES SURER 


traded in. Make your decisions to 


and 
buy, sell or hold 30 to 300 surer than when you use newspa’ 
our eyes, Send 5250 


quowtiqns with only qne day’s facts before 
or 10 sheets of form and one complete instruction s! on how 
to make your own investment charts. Address Business ing 
Institute, 1852 Tribune Tower, Chicago. 


How to Work with Tools and Wood 
le, tforward 
Conse 2 of working with ton tnd wood, it takes all the mystery Post 
enab! man ni 
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Price $1.00 
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Arizona Hunter 
Lands Big Catch 
For His Pipe 


Stranded in hot desert 
he finds oasis of comfort 
in this little blue tin 








Ask Mr. Kirby, a victim of the stifling 
heat of the desert, and he’ll tell you it’s 
mighty uncomfortable to hunt for your 
favorite Ae xy find you’ve lost 
your pouch. Unless (as it so happened) 
one of the boys has a welcome “shot” of 
Edgeworth to fill the breach. 

Mr. Kirby says it certainly did more than 
that for him. For from the moment he 
packed his pipe with Edgeworth the world 
seemed pretty good again. 


Hot Springs, So. Dakota 
December 5, 1928 


Larus & Brother Company 
Richmond, Va. 


Gentlemen: 


One day in the desert in Arizona, I went 
out on an all-day shooting trip, and left my 
pouch at home, and did not discover it 
until I was miles from town and a mile or 
more from where we had left our Ford. 
Well, I was disgusted. The sun was shin- 
ing hot as the devil that day, and every- 
thing was dancing in the heat, and I soon 
got a headache. 

Now a queer thing about these head- 
aches I have is that tobacco relieves them. 
So I asked one of the boys for a pipe of 
tobacco, and he handed me a tin of 
Edgeworth. I got the biggest surprise of 
my smoking experience. For the pi 
tasted just as good as it ever had with the 
other brand, and was quite a bit cooler, too. 

You can be sure I have never smoked 
any more im mixtures since that 
day, and as long as Edgeworth is what 
it is I will use no other. 

Sincerely yours, 
(signed) McKinley Kirby 


Not all pipe smokers are brave bold 


hunters. But nearly all pipe smokers are 
calm, serene fellows. Pipe-smoking runs 
to sound, thinking men 
—not to the nervous, 
helter-skelter breed. 
Somehow with a briar 
between your teeth 
ou simply can’t be 
urried into nervous, 
jumpy decisions. 

But you don’t have 
to wait until you’re 
stuck in a desert to 
try Edgeworth. 










Perhaps you've 
lacked proper 
fodder for your 
pipe. If so, let 
us send you free 
of charge a trial 
4 ckage of 
dgeworth 
Ready-Rubbed smoking tobacco. moun | 
write your name and address to Larus 
Brother Co., 10 S. 21st St., Richmond, Va. 


Edgeworth “Ready-Rubbed” is sold in 
various sizes from small pocket packages 
to pound humidor tins. Also “Plug Slice’’ 

comes packed in thin slices, 
for pipe-smokers who like to “rub up” 
their tobacco in the palm of the band. 
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Pinning Tails on 
Donkeys 
(Continued from page 5) 


even if you have a profit it would not 
amount to more than 6%—which you can 
easily get without any speculative risks. 

“But listen, Gary,” said Tracy Ran- 
dall, “‘what do you think we should do? 
Don’t you buy stocks yourself? Do you 
or don’t you practice what you are 
preaching to us? In your opinion are 
bonds the only safe form of invest- 
ment?” 

“I invest in stocks,’ answered Clark, 
“but I do not speculate in them. There 
is a world of difference. 1 buy outright as 
many shares or as many bonds as I have 
money to pay for, but I never trade on 
margin.” * * & 

In the next issue of PopuLar ScrENCE 
MonTHLy we will report what Gary Clark 
had to say when his friends gathered for 
their second session. 





To Help You Get Ahead 


T= Booklets listed below will help every 
family in laying out a financial plan. They 
will be sent on request. 


**How to Build an Independent Income”’ 
is the title of a new booklet by the F. H. Smith 
Company which explains conclusively how 
people of moderate means may obtain financial 
prosperity. ‘‘55 Years of Investment Serv- 
ice”’ describes the history of progress of the 
F. H. Smith Company as well as making an 
attractive suggestion in first mortgage real estate 
bonds. May be obtained by addressing the home 
office of The F. H. Smith Company, Smith 
Building, Washington, D. C. 


The House Behind the Bonds reminds the 
investor of the importance, not only of studying 
the investment, but of checking up the banker 
who offers it. Address: Fidelity Bond & Mort- 
gage Co., 1188 New York Life Building, Chi- 
cago, Ill. 


“The Investment Trust from the Inves- 
tor’s Viewpoint,”’ presents an explanation of 
this form of investment in easily understood 
terms, illustrated with some interesting examples 
of how the general investment trust will help 
the man with $100 or more to get ahead. Pub- 
lished for free distribution by United States Fis- 
cal Corporation, 50 Broadway, New York. Ask 
them for Booklet IT. 


How to Retire in Fifteen Years is the story 
of a safe, sure and definite method of establish- 
ing an estate and building an independent in- 
come which will support you the rest of your 
life on the basis of your present living budget. 
Write for the booklet to Cochran & McCluer 
Company, 46 North Dearborn St., Chicago, Ill. 


How to Get the Things You Want tells how 
you can se insurance as an active part of your 

ogram for getting ahead financially. Phoenix 
Sioned Life Insurance Company, 328 Elm Street, 
Hartford, Conn., will send you this booklet on 
request. , 


The Guaranteed Way to Financial Inde- 
pendence tells how a definite monthly savings 
lan will bring you financial independence. 
rite for this klet to Investors Sradicene. 
100 North Seventh Street, Minneapolis, Minn. 


The Making of a Good Investment tells 
how 614% can be made on investment in First 
Mortgage Bonds in units of $50, $100, $250, $500 
and $1000; how the bonds are protected and 
how simple it is to purchase them. For a copy 
of this booklet address United States Mortgage 
Bond Company, Limited, Detroit, Michigan. 








In the Grand Central Zone 
Hotel 


Montelair 


Lexington Avenue 
49th to 50th Sts. 
NEW YORK CITY 


Just Completed and Opened! 
800 Rooms 800 Baths 
Each With Tub and Shower 

Radio in Every Room 


Room & Bath 
$3—$5 per day 
For 2 Persons 
$4— $6 per day 


S. Gregory Taylor, President 
Oscar W. Richards, Manager 

















Statement of Ownership, Management, Circulat 
etc., uired by the Act of Congress of August 24, 191 
of Popular Science Monthly, published monthly at New 
York, N. Y., for Apr. 1, 1929, State of New York, 
County of New York, ss. Before me, a notary public in 
and for the State and county aforesaid, personally ap- 
peared Sumner N. Blossom, editor, who, having been 
duly sworn accordi to law, deposes and says that 
he is the Editor of Popular Science Monthly and 
that the foliowing is, to the best of his knowledge 
and belief, a true statement of the ownership, manage- 
ment, etc., of the aforesaid publication for the date 
shown in the above caption, required by the Act of 
August 24, 1912, embodied in Section 411, Postal Laws 
and Regulations, printed on the reverse of this form to 


wit: 

1. That the names and addresses of the publisher, 
editor, managi. editor, and business m rs are: 
Publisher, Popular Science Publishing Co., Inc., 250 


Fourth Avenue, New York, N. Y. itor, Sumner N. 
Blossom, 250 Fourth Avenue, New York, N. Y., Manag- 
ing Editor, Raymond J. Brown, 250 Fourth Avenue, New 
York, N. Y., Business Manager, O. B. Capen, Fourth 
Avenue, New York, N. Y. 2. Th 

Popular Science ans, Com pany, Inc., 250 Fourth 
Avenue, New York, N. Y. Stockholders of Popular 
Science Publishing Company, Inc., Henry J. Fisher, 22 
William Street, New York, N. Y.; Oliver B. C 250 
Fourth Avenue, New York, N. Y.; Robert Cade 

+4 Springfield Avenue, Summit, N. J.: Ada B, Wilson, 














Springfeld Avenue, Summit, N. J., L. B. Tunison, 
E. Lake St., Chicago, Ill.; A Cole, 250 Fourth 
Avenue, New York, Y 





- Y.; Sumner N. B 
250 Fourth Ave., New York, N. Y.; John Nichols, 
Fourth Ave., New York, N. Y. 3. That the 
bondholders, mortgagees and other security holders 
owning or holding 1 per cent or more of the total amount 
of bonds, mortgages, or other securities are: none. 4 
That the two paragraphs next above, giving the names 
of the owners, stockholders and security holders, if any, 
contain ae oy the list of Doge my; Sa 

olders as they appear upon the 8 of the A 
but also, in cases where the stockholder or security 
holder appears upon the books of the company as trustee 
or in any other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting, is given; 
also that the said two paragraphs contain statements 
embracing afflant’s full knowledge and belief as to the 
circumstances and conditions under which stockholders 
and security holders who do not appear upon the books 
of the company as trustees, hold stock and securities in 
a capacity other than that of a bona fide owner, and this 
affiant has no reason to believe that any other person, 
association, or corporation has any interest direct or 
indirect in the said stock, bonds, or other securities 
than as so stated by him. 

(Signed) Sumner N. Blossom, Editor. 

Sworn to and subscribed before me this 21st day of 
March, 1929. * 
Esther Eyl, Notary Public, Kings County. Clerk’s No. 
si, Registry ae 199. New York County Clerk’s No. 

1 . No. 4 
(Seal) y Commission expires March 30, 1930. 


A definite program for getting 
ahead financially will be found 


on page four of this issue. 





Jones 
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The Encyclopaedia 


for a Life Time 


NELSON’S covers every field of knowl- 
edge from the dawn of the world to 
the present day. The New York Times 
says:—““By_a novel binding device 
Netson’s ENCYCLOPAEDIA solves 
blems of perpetual freshness. A 
k that never grows old, that will 
give answers years after its publica- 
tion to the most modern queries.” 


New Pages 

Every Six Months 
Every six months new pages (250 or 
more) are sent to every subscriber to 
take the place of out-of-date ones 
which may be replaced quickly and 
easily through the simplicity of 
NELSON'S patented loose-leaf de- 
vice. 


The WONDER of 


TELEVISION 





When President Gifford, of the American Telephone & Tele- 
graph Company, spoke to Herbert Hoover over the long-dis- 
tance telephone, both the voice and the speaker’s face were 
transmitted. A new epoch in communication was thus begun. 
NOW they are broadcasting both voice and image by radio! 
NOW the motion picture world is turning to the “talkies.” 
With each of these great events every article on telephony, 
radio and the “movies” becomes obsolete. 


Nelson’s Is the Only Encyclopaedia 
That Keeps Pace with Progress 


When a Lindbergh or a Zeppelin flies 
the Atlantic; a great flood sweeps the 
Mississippi Valley; a new treaty for 
world peace is made—when Medicine 
triumphs over previously incurable dis- 
ease; or electrical energy performs new 
miracles—as oil heating for homes is 
perfected—always the FIRST perma- 


nent work of reference to fully record 
all the facts in proper alphabetical or- 
der is NELSON’S Pernetual Loose- 
Leaf Encyclopaedia. 


The information which is obsolete is worse 
than none at all. You do not use a City Di- 
rectory that is two years old. Why use an 
Encyclopaedia that is five or ten years old? 


The Great AMERICAN Encyclopaedia 


More than 1200 of the greatest scientists, educators, experts and writers in all parts of the globe, 
who are authorities or actual eye-witnesses of the subjects upon which they write, are con- 
stantly engaged in keeping Nelson’s Perpetual Loose-Leaf Encyclopaedia fresh and new. 

Mr. George Watkin Evans, Consulting Mining Engineer of Seattle, Wash., says: “I have 


used it constantly in the practice of my profession, and my children, although you 


(eleven and 


thirteen), use it in their school work and find the answers to their questions readily. Inserting 
the new pages semi-yearly is a pleasure, for then one knows that the work is up-to-date, which 


is a very great satisfaction.” 


FREE Educational Reading Courses 
A Reader's guide to Nelson’s Loose-Leaf Encyclopae- 
dia, including thirty-three courses on as many subjects 
—from Aeronautics to Zoclogy—is furnished without 
cost to all subscribers. These courses are declared by 
educational authorities to be equal to a college course 
in each of these departments, 


FREE Research Library Service Bureau 
FOR SCIENTIFIC REPORTS AND SPECIAL IN- 
FORMATION AND CORRESPONDENCE. Every 
purchaser of Nelson's is entitled to free membership 
in this Bureau. If at any time you are in doubt on any 
subject, old or new, write to this Bureau with the 
itive assurance that you will promptly receive the 
atest obtainable and most dependable information. 





ourt 

ot Ih’ R iD This Handsome New Bookcase 

a With Leaded Glass Door 

‘ea Especially Designed in the Studios of the Globe Wernicke 

a Company for Nelson’s Perpetual Loose-leaf Encylopaedia 

own NOW with the Encyclopaedia for a life time you may secure, at no additional 

ount cost this new richly designed, dust-proof, leaded-glass single door bookcase which 

es will beautify any room. To any serious-minded adult we will gladly send a 

ty fascinating, beautifully colored, loose-leaf Booklet of sample pages and interest- 

nity ing articles together with information about our FREE Bookcase offer and our 

200 Budget Easy Payment Plan through which you can own this great Encyclo- 
dia. Clip and mail the coupon—it puts you under NO obligation 

the pae p po puts y g . 

oks 

is ] THOMAS NELSON & SONS 

: Thomas Nelson 3381 Fourth Ave., N. Y. 

& ~ O n Ss [Originators of the Loose-Leaf Reference System) Publishers for 130 Years 
of Please mail me your illustrated portfolio of sample es and full informa- 
0. ' can own Nelson's Perpetual Loose-Leat Eneyelopacdia, with Free, Mem 
™ P ublishers bership in Nelson’s Research Library Service Bureau for Special Informa- 

tion, and Nelson's Reader's Guide Free. 
+4 f or Over 1 30 Years errr errs er rrr eee tS ere ir; weal ie 
Branches in All Address . 
Parts of the World ee ere ert Corer Lee ee ee eee 
(Adv. Copyright, 1929, by Thomas Nelson & Sons) 
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Why Some Radio Sets Cost More 


Price Variations Due 
to Finer Workmanship 
and Better Materials 


By ALEXANDER 
SENAUKE, E. E. 


Assistant Director 
Popular Science Institute 





ANY people wonder why a = 
radio receiver should cost 
so much. Where is the 
value, they ask, in such 
an apparently simple assembly of 
metal parts, wires, and so on? And 
they are further mystified by the 
difference in price between radio receiv- 
ers that look nearly as much alike as two 
eggs out of the same basket. 

Forgetting the matter of cabinet, 
which, of course, is responsible for price 
differences in some commercial sets, the 
major price difference is due to features of 
electrical and mechanical design that con- 
tribute directly to the set’s performance. 

Take, for instance, two sets, one cost- 
ing $89.50, and the other $189.50. Both 
have the same number of tubes, appar- 
ently distributed in the same way. The 
$189.50 set has a cabinet somewhat 
bigger and better than the less expensive 
outfit, as well as extra details such as 
voltage control, tone control, and a pro- 
vision for phonograph reproduction. But 
even these factors do not explain the 
hundred dollars difference in price. To 
listen to the two receivers discloses a 
difference in efficiency, but the more ex- 
pensive set certainly is not twice as 
efficient in all respects. How, then, 


’ 


“= 
# 


making a receiver selective (capable of 
separating stations effectively), and sen- 
sitive (capable of bringing in weak radio 
signals that come from a distance). 
The extent to which these features are 
developed in modern single control re- 
ceivers depends largely upon the electrical 
efficiencies of the coils and condensers 
used, and upon accurate matching of the 
electrical constants of these parts. 
Attaining a really high degree of sensi- 
tivity and selectivity calls for the use of 
relatively large coils manufactured with 
a high degree of mechanical precision, as 
well as variable tuning condensers of 
rugged mechanical design. Great care 
must be taken in the adjustment and 
grouping of the parts so that they will be 
exactly matched. Finally, the entire 
assembly of parts must be adjusted 
painstakingly by skilled technicians. 
From the standpoint of performance in 
selectivity and sensitivity, substantial 







Both receivers are 00d value, 
yet one costs $100 more than 
the other. This article tells why. 








price increase may be justified by the use, 
in one, of: 

1. Greater amounts of material. 

2. Closer limits in manufacture of in- 
dividual parts. 

3. More careful 
tributing units. 

4. More painstaking adjustment of 
the whole set. 


matching of con- 


NE quality may justify even greater 
price differences in modern electric 
receivers. ‘Tone depends first upon the 
receiver's ability to reproduce uniformly 
all notes or audio frequencies, as they are 
called. The proper reproduction of low 
tones or frequencies is particularly hard 
to attain and requires the use of more 
costly transformers. To get a good re- 
sponse to low frequencies also necessitates 
the use of greater amounts of filtering ma- 
terial in the power supply units of the 

receiver to prevent hum. 
The degree to which the best tone 








can both be judged by authorities 
to be good value? What brings up 
the price of the one set, and just 
what features are obtained through 
the additional expenditure? 


HE answer is that a set which will 
give good radio reception can be 
manufactured at a, moderate cost, 
but a set that will provide excellent 
reception requires rare care in con- 
struction besides perfection of ma- 
terials, which increases the manu- 
facturing cost. A fact which every 
golfer knows is that it takes twice 
the skill and practice to cut a score 
from 80 to 70 as it does to succeed in 
breaking 90 when one has been play- 
ing around 100. In radio, as well, 
that last degree of perfection calls 
for double effort—and the buyer 
pays double for it. 
Take, for instance, the matter of 








INSTITUTE BULLETINS 
and 


SERVICE AIDS FOR READERS 


List of Approved Radio Prod- 
ucts 

What the Radio Buyer Should 
Know* 

List of Approved Tools 

List of Approved Oil Heating 
Devices 

Advice on Installing Oil Heat 

List of Approved Refrigerators 

Refrigeration for the Home* 

Insulation in Building Construc- 
tion* 


*Price 25 cents each 


‘quality of a receiver may be utilized 
depends largely upon the type and 
connections of the amplifier tubes 
used in the power output stage and 
the voltages supplied to these tubes. 
In turn, the type and number of 
power tubes used and the voltages 
supplied them affects the cost of the 
receiver by determining the size and 
design details of such items as the 
power supply transformer, _ filter 
chokes, filter condensers and _ the 
receiver output transformer. Great 
price differences therefore may be 
justified by the way tones are repro- 
duced, the extent to which hum has 
been filtered out, and the amount of 
power the set is able to handle. 
Finally, from the standpoint of a 
receiver’s durability and freedom 
from frequent breakdown, price differ- 
ences are justified by the quality of 
materials, parts, and workmanship. 
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Meeting “high gear” competition, 
speeding up factory production 
~with this grainless wood 


Just the right material for increased production—what a problem it is to find. But in scores 

of industries where strength is vital and lightness an asset, the answer has been found in the 

use of Masonite Presdwood. To try out Presdwood is to realize its profitable possibilities. 
Samples for research gladly sent on request. 














A material that is light, strong, 
dense, yet easily handled on 
standard wood working ma- 
chines —this description but 
partially tells the manufactur- 
ing advantages of Masonite 
TAKES COMMERCIAL Presdwood. In addition, this 
sturdy material is naturally 
beautiful in appearance and capable of taking 
any commercial finish. 

















Because Presdwood contains no artificial 
binder, it does not dull good tools. It is almost 
impervious to moisture. It does not split or 
splinter and is highly resistant to warping, 
buckling, shrinking and swelling. 


Still other advantages are uncovered almost 
daily. Die costs are reduced on punch press op- 
erations. Costly rejections in final inspection are 
no longer encountered. In many, many ways, 
this grainless wood board is effecting vast savings 
in modern industry. 


For hydroplanes 


The lightness of Presdwood has dictated its use 
for prize winning hydroplanes, both hulls and 
decks being made of this grainless wood. It is 
built into toys that are easy for tiny tots to 
handle. And because of its resistance to moisture, 


Mills: Laurel; Mississippi 


Masonite 


PRESDWOOD 


Made by the makers of 
MASONITE STRUCTURAL INSULATION 


Ae UB MAT OFF, 


FOR FAST HYDROPLANES 
—— T 
Wh 














it is ordered in large quantities 
by makers of outdoor signs. 
For tops of campers’ tables it 
gives out-of-door convenience 
without heavily loading the 
car. In portable billiard tables 
it provides a perfct surface 
and keeps down th weight. 


The strength of Presdwood has led to its use 
in the broad paneled sides of motor truck bodies, 
on which the buyer’s sign can be readily painted. 
It is used in shipping boxes where merchandise 
of great value must be adequately protected. It 
is ideal for show window flooring, office parti- 
tions, paneled walls of fine apartments, floors of 
dance halls and park pavilions, and the decora- 
tive ceilings of Pullman-built railroad coaches. 








EASILY CUT ON 
THE BAND SAW 


In your business 


In your business, too, there is doubtless a place 
for Presdwood. It comes in four foot boards, 
twelve feet long. It is also cut to special sizes at 
the mill. Generous samples gladly furnished. 
May we send the samples now? 


MASONITE CORPORATION 


Sales Offices: Dept. 726 111 W. Washington St. 
Chicago, Illinois 


FOR. STURDY BOXES 














E1929 ML I. Co. 
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Ou Reade 


Is He Right? 


*“T HAVE been wondering for several months 

why a magazine like Porputar ScrENcE 
Mon TRLY should have gone out of its way to 
print such an insidiously harmful set of 
articles as ‘I am Learninz to Be a Flyer.’ 
The Lindbergh ballyhoo ard the rest of the 
recent uproar about aviation, it seems to me, 
have done enough to sow seeds of discontent 
in the minds of our youth without your delib- 
erately appealing to their immature judgment 
by picturing a career in aviation in such rosy 


ues. 

“Every half-baked youngster, too lazy or 
too frivolous to be interested in the serious 
things of life, who reads Larry Brent’s stories, 
will say immediately, ‘Ah, there’s the life for 
me! No studying, no hard wor‘, no respon- 
sibility; just a perpetual joy ride—and plenty 
of money for it! I’m going to be an aviator!’ 

“Isn't it difficult enough now to keep boys 
interested in their books and to make them 
realize that earning a living is a difficult, 
serious process, without your attempting to 
demonstrate that it’s only a fool who works; 
that life can be made, if we choose, a sort of 
‘movie hero’ proposition—just thrills, excite- 
ment, and a good time? 

“Besides, aren’t there enough wild kids 
running mad in automobiles without your 
wanting to get them up in the air as well?” 
—0O.T.K., Poughkeepsie, N. Y. 


It Went to Her Head 


" R. C. states that man’s 
¢ brain is comparatively 
larger than that of any 
other animal. J. Arthur 
Thomson says that the 
man with the largest brain 
was a day laborer and the 
woman with the largest 
brain was feeble-minded.”’ 
—E. C. H., Columbia, Mo. 





Paus Tears His Hair 


HERBERT PAUS, the artist who paints 
our covers, has about decided to forsake 
his easel and brushes and go in for a course 
in civil engineering. Ever since our April issue 

- made its appearance, the mailman has been 
bringing choice messages like these: 

“It is very evident that the artist for your 
April cover knew very little about engineering. 
The transit man is using one of the transit legs 
for a hand rest. The weight of one hand would 
cause a. very distinct error.’”’—H. M. S., Pitts- 
burgh, Pa. 

“I have been in civil engineering work about 
ten years, and I have yet to belong to a survey 
party that dressed as those fellows in the pic- 
ture are dressed. They look like Boy Scouts.” 
—P. I. C., Burlington, N. C. 

“Have enjoyed the cover designs by Paus, 
but he has never worked on a surveying crew.” 
—G. W. B., Cumberland, Md. 

“All three of the boys in the pictures may 
become engineers, but they haven’t started 
yet.” —G. W. G., Lexington, Ky. 


§,000-Mile Reception 


“FT WANT to thank Popurar Sctence 

Monraty and the Institute of Standards 
for perfecting a radio set, and printing plans 
of same, which enabled me to construct a re- 





ceiver which, after two years, I still declare io 
be the best I have yet operated. Two years ago 
I completed my first set-—the Popular SciENCE 
five-tube, and when I turned it on, the first 
station I logged was Calgary, Alberta, Can. 
I have been more than pleased ever since. 
With a few minor changes I have made, the set 
now has a receiving radius of 8,000 miles, 
verified logs.’”-—E. G. B., Bremerton, Wash. 


Signs of the Season 


“ BYERY spring, many 
people take the so- 
called ‘spring tonic,’ molas- 
ses and sulphur. I think your 
readers would be interested 
to learn the scientific 
grounds for this practice. 
If it be superstition, it 
ought to be exposed.’— 
(Rev.) M.H., Newark, N. J. 


What! No Grandfathers? 


“W E. C. writes he has figured out that 
¢ each of us had millions of great-grand- 
fathers and confesses his inability to solve the 





puzzle. 

“Why, he plumb forgot that his granddaddy 
might have had two sons, not to mention 
daughters. Suppose we consider the world’s 
present population to include 1,060,000,000 
sons, and that for every two of these sons there 
was one father, and for every two of the 
fathers there was one grandfather, and so on. 
Then there must have been 500,000,000 fathers 
and 250,000,000 grandfathers, etc. Going back 
thus thirty generations of thirty years each, a 
total of 900 years, we find there was only one 
father left and no grandfathers at all! 

““What they did for grandfathers before 
that is another puzzle. 

“Presumably monkeys lived at that time, 
too.”’—H. V P., Arkansas Pass, Tex. 

““W. E. C. inquires how 
it is that you have more 
grandparents that lived 
6,660 years ago than there 
were people at that time. 
My answer is that there 
weren't. I think that when 
you get back seven or 
eight generations two or 
more of your grand- 
parents are one and the same person.’—E. 
C. H., Columbia, Mo. 





Can You Assist? 


“@USAN KOERNER WRIGHT, mother of 
the airplane inventors, was born in Hills- 
boro, Virginia, on April 30, 1831, according to 
John R. McMahon in his series on “The Real 
Fathers of Flight’ in your magazine. There 
are two places of that name in Virginia. 
Orville Wright himself has said he does not 
know in which one his mother was born. 

“On account of the tribute paid to the in- 
ventors’ mother by Mr. McMahon in his 
series, a movement has been launched in Vir- 
ginia by Mrs. Elizabeth C. Grasty, of Univer- 
sity, Va., to locate the birthplace definitely as 
between Hillsboro in Loudoun County and 
Hillsboro in Albemarle County, with a view 
to establishing a suitable memorial to one 
who finely developed and largely inspired her 
sons to their epochal discovery.’ 

“Perhaps some readers of PopuLar ScteNcE 
MontTa.y can assist in this search. If so, I 





would suggest that they send any information 
they may have or obtain to Mrs. Grasty.”— 


S. L. D., Richmond, Va. 
Lindy, Take Notice! 


“EVERY once in a while I read in the papers 

where an aviator loses a wheel in the air 
and has a smash-up in landing, like Lindbergh 
did down in Mexico. Why doesn’t someone 
try putting an auxili- 
ary wheel on the axle, 
inside the struts, that 
would be a little small- 
er than the main 
wheel and would not 
touch the ground ex- 
cept in case of emer- 
gency? 

“Recently you 
showed the picture of 
a motor bus with such 
an emergency wheel, 
to bear the weight of 
the machine when a 
tire blows out so the tire won’t be injured, 
I don’t see why the idea couldn't be applied 
to airplanes.” —J. W., Richmond, Indiana. 


Why They Read ‘‘P.S.”’ 


““T HAVE just read the letter of O. B. B. of 
Winfield, Kan., who wants to know why 
others read P. S. I read it so I can help my 
three boys to understand things they learn at 
school; also to interest them in the new 
problems.’’—Mrs. L. S., Belleville, Ill. 

“T enjoy making things and am always wait- 
ing for the next issue to see what it has in store 
for me. It is through the influence of your 
magazine that I bought a home workshop.’— 
R. J. M., Kingston, Pa. 

“T read Poputar Scrence because I am 
possessed with a real longing to create and 
egal S. N., Jr., Southern Pines, 
N. C. 

“Your magazine is especially interesting *o 
me because of the many articles on homes and 
house building.”’—G. C., Chicago. 

“My work, ornamental iron, takes in both 
machine shop and blacksmith work. Your 
magazine gives many tips on machine work.” 
—A. R., Jr., Marblehead, Mass. 


What’s the Answer? 


“AY FRIENDS and I 

have noticed a strange 
phenomenon concerning the 
red and green street traffic 
lights. 

When the red light is on, 
the shadow of an object in 
I front of the colored light is 

= green. When the green is on, 
the same shadow is red. A 
light from overhead illumi- 








amber light is on, the shadow 
is black.”"—G. W. L., Kalamazoo, Mich. 


What Do You Say? 


“T BELIEVE many of your readers would 
welcome the extension of your page, ‘Our 
Readers Say.’ This is a very important part of 
your publication.” —J. A. S., Jr., Patchogue, 
N. Y. 
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Strangest American Sea Mystery 
Is Solved at Last 


N THE latter part of February, 1918, 
the U. S. S. Cyclops, naval collier, 
steamed out of the beautiful harbor 
of Rio de Janeiro, Brazil, with 309 

persons on board. She rounded Sugar 
Loaf Island and headed northward for 
the open sea. 

A few days later she put in at Barba- 
dos, British West Indies, for coal and 
provisions. Here she left on March 4 for 
the port of Baltimore. 


By ALFRED P. RECK 


On March 9, the collier passed the 
molasses tanker Amalco north of the Vir- 
ginia Capes, only a short distance from 
her destination and almost in sight of the 
United States coast line. 

Since that day, neither the Cyclops nor 
any of her 309 men has ever been seen or 
heard from. 

There you have the bald, stark facts 
forming the barest outline of one of his- 
tory’s most baffling sea mysteries. Not 


one soul survived to tell what befell the 
hapless collier. Not one lifeboat was 
found bobbing helplessly on the waves to 
give a hint of the location of her grave. 
Not a single scrap of wreckage. The 
Cyclops disappeared as strangely and as 
suddenly as if the ocean had opened and 
swallowed her. 

Those were seething days on land and 
sea, for the United States was at war with 
Germany. Had the Cyclops been cap- 
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‘The map, prepared especially for this article by the U. S. Weather Bureau from reports of vessels on 
March 10, 1918, shows storm which probably sank the Cyclops. Curved lines are barometer readings. 


tured by a German raider, or had she 
been “sunk without a trace’”’ by one of 
the swift and treacherous enemy subma- 
rines that was lurking off the coast for 
just such an opportunity? 

On March 23 the collier was recorded 
as “missing.”” Naval vessels were dis- 
patched on the search. Fruitless! They 
combed the waters from New York to 
Barbados without encountering as much 
as a bit of driftwood that might give a clue. 


MERICAN wireless stations, continu- 
ally listening to intercept messages 
from enemy craft, heard no call for assist- 
ance. Radio queries swept the entire At- 
lantic, day and night, for ten days, but re- 
mained unanswered. All commercial 
vessels were requested to look out for 
wreckage that might indicate the fate of 
the Cyclops. Nothing was found! 

Then American diplomatic agents 
abroad were instructed to seek informa- 
tion. German U-boats had been known 
to operate in the waters of the West 
Indies and the hulking naval vessel was 
a desirable and easy target for an enemy 
torpedo. No result! 

Even the Imperial German navy itself 
was asked for news of the Cyclops. Wire- 
less messages passing between the Ger- 
man naval headquarters and German 
submarines, were intercepted and de- 





coded. In vain! All U-boat commanders 
denied having seen the collier. 

This intensive search was continued 
for exactly one hundred days after the 
Cyclops should have docked at Baltimore. 
Then she -was officially marked “‘lost,”’ 
and all on board her were recorded as 
dead. Navy men pronounced her dis- 
appearance one of the most impenetrable 
riddles of the sea. : 

But still the quest was not at an end. 
From then on, the investigation was con- 
tinued “under cover.’’ There was ample 
reason for secrecy. In the excitement of 
war days, when a slight foreign accent or 
the un-American spelling of a name were 
causes for suspicion, ugly rumors were 
circulated about the collier and its strange 
fate. 

One of these stories involved the com- 
mander of the Cyclops in a charge of high 
treason. According to this report, there 
had been mutiny aboard the ship, which 
had been turned into a German raider 
by its own American captain! 

As a matter of record, C. Ludlow Liv- 
ingston, then American consul at Barba- 
dos, suggested this solution of the mystery 
in a confidential message to the Navy 
Department. 

Livingston intimated that the master 
of the Cyclops, Lieut. Commander George 
W. Worley, of the U. S. Naval Reserves, 
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who, though of German ext 
an officer with a long and honora 
ord, had taken his ship and peg 
German navy. 

“Commander Worley was disli 
his officers and crew,” the cone al 
“Many called him a ‘damned Dutchman,’ 
While not having any definite grounds I 
fear a fate worse than sinking, tho . 
possibly based on an instinctive dislike 
toward the master.” 


| ip apna also intimated that 
there was no need for the stop-over 
in the West Indies, as the collier had 

‘plenty of fuel and provisions for the ryp 
to Baltimore. He suggested that the ex. 
tra coal and food had been taken op 
board so the collier could steam direct to 
Germany. 

What ghastly scenes had been enacted 
on that ship? And what kind of super. 
man was Worley? The officers and crew 
disliked their ““Dutch”’ master. How had 
he succeeded in subduing them and de. 
livering his charge into enemy hands? 

While the Navy Department was jp. 
vestigating this theory, it was thrown 
into excitement by a wireless from a 
secret agent abroad who reported that 
he had seen the Cyclops in the Kiel canal 
in Germany. This seemed to substantiate 
the Livingston story. But later it de. 
veloped that the “Cyclops’’ which the 
agent had seen was not the missing col- 
lier but a German ship of the same name. 


Ba. the Department did not give up 
the search. It investigated a letter re- 
ceived about that time from a prisoner 
of war, who said he had talked to several 
members of the Cyclops crew who also 
were prisoners in a German camp. 

Another report had it that the collier 
had been blown up by a German spy, 
who had secreted himself in the hold 
while she was coaling at Barbados. 

At the close of the war the German 
navy records at Berlin were examined 
but failed to yield the key to the Cyclops 
mystery. In fact, German naval author- 
ities informed the United States agents 
that all they knew about the collier was 
what they had gleaned from the Amer- 
ican press! 

But stubbornly the Government con- 
tinued the inquiry. As late as 1922, fully 
four years after the disappearance of the 
vessel, Navy investigators were working 
on the “Cyclops case.” At that time, a 
prisoner in a Philadelphia jail related a 
story told him by one John Gombold, who 
claimed to have served on a German sub- 
marine. 


raction, Was 


‘O" THE Cyclops!’ Gombold was re- 
ported to have told his fellow- 
prisoner. “Sure, we sank her, with not 
so much as a bucket showing.” 
Gombold said the sinking took place 
thirty-eight miles off the coast of Cuba. 
The Navy men also investigated the 
story of an engineer who told how he had 
constructed a huge undersea gun turret 
several miles from shore and connected 
with the mainland by a tunnel, which 
was used to blow up the Cyclops after it 
had been turned into a German raider. 
Every one of the stories proved un- 
founded! Even the dreams of mothers 
whose sons had been lost on the collier 
were ‘investigated! All without result, 
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scrap of evidence to support the 

Not a owt by Corsul Livingston. 
x thing to support in the slightest way 
of the “1,001” other rumors. Then 


rds were stored away 
- oS wpults of the Intelligence 
Bureau and the case was 
dropped. Thereafter, all offi- 
al information issued by the 
Navy Department proclaimed 


the disappearance of the Cy- 
clops an “unsolved mystery of 


sea. , 
ie rived, yes; but—insol- 
uble? 


LEVEN years ago, when 

the collier vanished, the 
mystery intrigued me, and the 
possibility of solving this weird 
riddle of the seas has fasci- 
nated me ever since. What 
really did happen to the Cy- 
cops? The ship did not dis- 
solve into thin air. No modern 
counterpart of the Lorelei drew 
her to the bottom of the ocean 
with the irresistible lure of her 


Josephus Daniels, Secre- 
tary of the Navy at the 
time the Cyclops dis- 
appeared in 1918. At 





I think your article correctly explained. 
the fate of the Cyclops. Many rumors came exbout the 
less of the Cyclops, among others, the rumor that 
who hsd a German name, migh 
ecausc he was in sympathy with the 
Garmans, and other rumors quite as wild. 


All of these rumors were investigated but 
there was not a shadow of foundstion for reflection 
on the captain. His long record and pathiotia 
service gave no justification for any responsibility 
resting upon him. 
had oar proof and the fate of the pte will long 
remain a mystery + that is, a mystery, 
some official record of how it was lost. 
sure it was overloaded and when, in this condition; 
it came in contact with the tropical storm tho load 
listed to one side afd sank the ship. As nothing has 
ever been heard from it in the years following, my 
after susning down the reports and sugges- 

t 


the captain 
to sink it 


opinion 
confirmed 
ions, Ls was one of the tragedies of the sea 


Sevres no Baewe on the Navy's escutcheon. 
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t have wished 


None of the other conjectures 


f we expect 
I am quite 


t th clops went down in a 
saps - which 


Regretting the delay, I am 








siren song. There must have 
been natural and logical causes 
for her apparently inexplicable 
disappearance. I was deter- 
mined to find out what they 
were. 

Recently, the official rec- 
ords of the Cyclops contained in the war- 
time files of the Navy Department were 
placed at my disposal. In the quiet of the 
naval library at Washington, I carefully 
studied and sifted—the facts! And step 
by step, I was able to follow, in imagina- 
tion, the fatal course of the Cyclops from 
the day she steamed out of Rio de Janeiro 
until March 10, 1918—the day after the 
molasses tanker Amalco passed her north 
of the Virginia Capes! 

What are the facts? 

First of all, the Cyclops was an awk- 
ward craft. Built as a naval collier, she 
had nearly as much machinery above 
decks as below. There were huge cranes 
to swing her cargo to waiting battleships, 
and towering steel beams which guided 
the hoisting elevators. She was a large 
ship, but ungraceful. 

On her fatal voyage, the collier was 
not operating directly in the naval serv- 
ice, but was carrying war-time freight 
at so much per ton. She 
was en route from Brazil 
to Baltimore with a car- 
go of manganese ore, 
used in the manufacture 
of munitions. What I 
found in the records was 
that the Cyclops, on her 
last trip, was loaded 
with 10,800 tons of the 
ore—much more than 
the safe capacity of the 
vessel. The manganese 
had been poured into her 
hold without apparent 
regard for maximum 
weight. As a result, 
when she left Rio de 
Janeiro, even in the 
quiet waters of the har- 
bor, the seas lapped 
dangerously near her 
Plimsoll, or safety, mark. 

A report to the Navy 


rectly explained the fate 
of the colier Cyclops. 


right: A facsimile of part 
of a recent letter, in which 
he expressed belief that 
the facts presented in the 
accompanying article cor- 


Sincerely yours, - 





—_— 
Department following an investigation by 
the commander-in-chief of the Pacific 
Fleet, to which the Cyclops had been at- 
tached, was particularly significant in this 
connection. A portion of it read: 

rer” 10,835 tons of manganese 
stowed direct on wood dunnage in bot- 
tom of hold. Reports differ as to whether 
cargo was trimmed level or left somewhat 
higher in the middle. Inclined to latter 
belief. Vessel also had 4,000 tons of 
water, mostly in double bottom. So far 
as ascertained no steps taken to prevent 
increasing of metacentric height (govern- 
ing top-heaviness), and this must have 
been considerably increased.”’ 

The conclusion reached at the close of 
this report was that “sudden shifting of 
cargo caused her to capsize and to be 
instantly engulfed.” 

The maximum dead weight of the Cy- 
clops was 14,500 tons. Her cargo capacity 
was listed as 8,000 tons of coal. With the 
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One of the last photos of the Cyclops. Her capacity was listed as 8,000 tons of coal. 
On her fateful voyage she carried 10,000 tons of manganese and 4,000 tons of water. 


10,000 tons of manganese on board, the 
4,000 tons of water and, in addition, fuel 
coal and provisions taken'on at Barbados, 
there can be no doubt that the collier 
was heavily overloaded. 

At the West Indian port, where the 
Cyclops put in a few days after leaving 
Rio de Janeiro, officials reported that the 
water line was over the Plimsoll mark 
when the collier steamed northward. 


O MUCH for the cargo. But that 
wasn’t all. In the records were sev- 
eral significant reports by Commander 
Worley, written prior to the collier’s last 
voyage. In one, the master said the star- 
board engine was out of commission with 
a cracked cylinder, and charged a junior 
engineering officer with neglect. He inti- 
mated that the officer would face a court 
of inquiry as soon as the ship reached an 
American port. 

This complaint of the commander was 
substantiated by a sur- 
vey board which in- 
spected the engines at 
Rio de Janeiro and re- 
ported them “not in 
satisfactory condition.” 
However, the board rec- 
ommended that repairs 
be postponed until the 
collier completed her 
trip. 

Then, too, Comman- 
der Worley wrote to the 
Bureau of Operations of 
the Navy Department, 
complaining about the 
quality of his crew and 
personnel. 

Upon America’s entry 
into the World War, the 
Navy made stirring ap- 
peals for recruits. A host 
of young fellows full of 

(Continued on page 137) 
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AMAZING RECORDS 


OrvILLE WRIGHT 
Co-inventor of the Airplane 
O ONE could have foreseen, and 
I myself never expected, the tre- 
mendous development of avia- 
tion at the present time. Air- 
planes are safer than ever before; they 
are finding applications 
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plane to lana in smaller areas. The most 
striking evidence of this is that, twenty- 
five years after the Wrights’ first flight. 
no modern 1928 airplane was able to land 
or take off on the field from which the 
original flights were made. 

The airplane has other inherent dangers 
which have not seriously been gotten 
away from. Inventive minds all over the 
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Ahead in Aviation 


America’s Foremost Leaders in Many Branches of 


Flying Give Remarkable Forecasts of the Future 


FLYING BOATS 


GLENN H. Curtiss 

Inventor of Hydro-Airplane and Flying Boat 

VIATION is no doubt due for great 
. advances in every field of travel, but 
in my opinion we may look for the great. 
est relative advance over present methods 
of travel in oversea transportation. 
A good flying boat is very 








beyond my most hopeful 
dreams; and the new records 
that are daily established are 
an outstanding tribute to the 
performance of the modern 
plane. 

By way of example, I recall 
an altitude flight that I made 
in Germany not so many 
years ago. Flying over a cap- 
tive balloon tethered on a 
steel cord—barographs then 
were unknown—I made a 
mark of something less than 
600 feet. Today the altitude 
record is more than seven 





“Overhead 
fields are coming.”’ 





Igor I. Sikorsky. 
“Giant flying ships 
for Atlantic travel.’’ 


landing 





Grover Loening. 
“Revolutionary new 
planes must come.’’ 


seaworthy, and forced land. 
ings, although they are be. 
coming fewer in number each 
year as aviation advances, 
will not be as serious to con- 
template when flying over 
water. 

A rough sea, of course, pre- 
sents some risk at times, but 
a rough sea is usually accom- 
panied by a wind which will 
enable the plane to make a 
slow landing. A forward 
speed of twenty miles or less 
per hour is quite likely. It 
must be remembered that a 





miles! 

Flying today, I miss the 
thrill of the rickety planes we 
used to use—but I am con- 
vinced that the cabin type of 
plane is best suited to the 
high speeds of modern avia- 
tion. No air traveler today is 
anxious to put up with the 
inconvenience of a stinging || 
wind in an open cockpit. | 

1 do not believe, despite | 


S 


aviation’s great advance, that 
the day of the “‘flivver”’ plane 
for every family is immedi- 





HALL we soon fly our own planes as 
easily as we now drive motor cars? 
Shall we go by air in passenger ships 
as safely and comfortably as we now travel 
by train? Questions like these come from 
our readers every day. 
POPULAR SCIENCE MONTHLY asked some of 
America’s foremost aviation experts what 
they believe the future holds. Their replies 
give a fascinating picture of progress. 


To answer them, 


seaplane afloat on the water 
| automatically heads into the 
| wind, and with the liftineal 
|| tion of the wind on the wings, 
the pontoons will ride the 
waves with great buoyancy 
and steadiness. 

With a good sea anchor, it 
would be possible for the 
wind to lift a light plane clear 
of the water. I mention this 
to show the action of the 
wind on a seaplane or flying 
boat, adrift. 











ately at hand, if for no other 
reason than the considerable 
space that airplanes require 
to land and to take off. — As 
told in an interview especially for 
Porutar ScreNcE MONTaLY. 


NEW DESIGNS 


Grover LOENING 
Consulting Aeronautical Engineer 
URTHER advances in 
aviation seem quite defi- 
nitely to be tending toward 


* 


Charles L. Lawrance. 
“Motorists will fly 
within three years.’’ 





Glenn H. Curtiss. 
“A wonderful future 
for the flying boat.’’ 


Orville Wright. 
“Aviation has gone 
beyond my dreams.”’ 


There is, in my opinion, a 
wonderful field for endeavor 
in large flying boats. 


AIRSHIPS 


LiEuT. COMMANDER 


C. E. RosENDAHL 
Commanding Officer, Los Angeles 


HE rigid airship will oc- 
cupy a definite place in 
the realm of aerial transpor- 
tation, both naval and com- 
mercial. It will be equal to 








the departure from the design 
of the original Wright inven- 
tion of the airplane with fixed wing and 
propeller-driven, as we know it. There 
has not been any really successful im- 
provement on this design since the 
Wrights flew twenty-five years ago. 
While there have been many interesting 
developments, such as the slotted wing 
and the autogiro, and interesting as the 
progress has been in giving this invention 
more power, speed, and load-carrying ca- 
pacity, there has been an entire failure 
to improve its safety by enabling the air- 


world are beginning to realize these limi- 
tations and fundamental dangers. 

It will not be long before.a new method 
of carrying loads at high speeds in heavier- 
than-air craft will be developed. An in- 
creasing number of engineers and scien- 
tists are beginning to agree with Mr. 
Edison that the airplane,.as we know it, 
is not so practical at all, is inherently 
dangerous, and is not likely to be the 
heavier-than-air vehicle that will bring 
on the real Air Age. 


any except the most severe 
weather conditions, which it 
will avoid. Efficient and reliable, its par- 
ticular field will be transoceanic. 
American airships will be among the 
foremost aerial carriers of the world. 
Some of their outstanding features will be: 
The use of helium for inflation. 
Multiple heavy-oil power plants lo- 
cated within the hull. 
Swiveling propellers for vertical thrust 
as well as fore-and-aft propulsion. 
Eventual cruising speed of 100 miles 
an hour. 
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“Nonexplosive fuel 
to replace gasoline.’’ 
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C. M. Keys. 
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J. H. Dellinger. 





Harris M. Hanshue. 


F. B. Rentschler. 





tam A. Moffett. C. E. Rosendahl. 
marine “The cost of flying **Radio will conquer “Greater airships for “Passenger service ** Transcontinental 
“Merchant : 
of the air.”” is being reduced.”’ hazards of weather.’’ ocean travel.’”’ a sound business.”’ service in 24 hours ’”’ 
——————— 





Size increased by gradual increments to 
more than ten million cubic feet. 

Such ships of the future will carry air- 

as auxiliaries, just as surface craft 
may. In shape they will be more blunt 
than at present. Their strength will be 
increased several fold, and multiple longi- 
tudinal corridors will serve also as strength 
members. They will have increased travel 
comforts and luxuries equal to the best 
furnished by any type carrier, and highly 
improved navigational facilities, with 
solution of the fog problem. 

We are now on the threshold of obtain- 
ing these improvements. With the limited 
ships and facilities available for experi- 
mentation, progress is necessarily slow. 
But the airship is destined to become 
prominent and indispensable in the air. 


RELIABILITY 
May. Gen. J. E. Fecuer 


Chief, U. S. Army Air Corps 


§ A rapid means of transportation and 
communication, aviation has arrived. 
The technique of airplane and aeronauti- 
cal engine design has given us, flying 
equipment with worth while performance, 
with every indication that progress will 
continue—how far no one can tell. 
Looking into the future, it seems to me 
that the most important development is 
going to be along the line of increased 
reliability and safety. Multi-engined 
transport planes capable of flying with 
one or more engines cut out, with arrange- 
ments for dumping part of the fuel load 
as an additional safety factor, operating 
over well organized airways, will furnish 
to the world a mode of transportation 
fully as safe as the present means of ter- 
restrial transportation, and in many ways 
more attractive. Every day finds us a 
step nearer the goal of reliability and 
safety, a bit closer to the time when air 
transportation will take its place, not as 
a replacement for, but as a complement 
to, travel by railroad and automobile. 
The field of military aviation is rather 


a separate thing. In that phase of avia- 
tion, performance is the goal, and present 
indications seem to point to substantial 
developments which will lead to marked 
improvement in performance. 


NAVAL AVIATION 


REAR ADMIRAL WILLIAM A. MoFFETT 
Chief of Bureau of Aeronautics, U. S. Navy 


VIATION in the Navy and as part of 
the Navy will continue to be more 
and more useful and important, since 


‘improved design is constantly making 


aircraft more valuable. 

After the war the Navy had only war 
type flying boats. Today we have about 
850 modern planes. 

Three carriers are in commission and 
the two new ones carry and operate nearly 
one hundred planes each. A new carrier 
of 13,800 tons has just been authorized 
by Congress and will be begun this year. 
Four additional carriers of the same size 
will undoubtedly be appropriated for and 
built within the next few years. There 
will, in time, be many more carriers in the 
Navy than those we have today and 
those proposed. 

All cruisers and battleships have been 
fitted with catapults and carry airplanes. 
The Navy will put aircraft ultimately on 
board all types of vessels, including sub- 
marines, destroyers, and tankers. In time 
of war, merchant ships, also, will be fitted 
with catapults and will carry airplanes 
for defense and offense. 

The Navy’s two 6,500,000-cubic-foot 
airships will be completed within the next 
four years, and they will be followed by 
more and larger rigid airships—the next 
one probably of about 10,000,000 cubic 
feet. These mammoth airships will be 
built by commercial concerns and will be 
used for the rapid transportation of mail, 
express, and passengers across oceans, 
both east and west and to the south. We 
will have a merchant marine of the air, 
just as we should have a merchant marine 
of the sea inferior to none. 


TRANSPORTATION 
W. E. Borinc 


Chairman of Board, United Aircraft 
and Transport Corporation 


HE industry is preparing to link major 

cities with regular, dependable pas- 
senger service which will be operated 
independently of the mail service, without 
the subsidy given companies in foreign 
countries. Passenger transports will be 
larger, faster, and more comfortable than 
were dreamed of a few years ago. 

Transports carrying eighteen to fifty 
people are being built. Dining room serv- 
ice is now offered on some European lines 
and transports with sleeping berths are 
only a stride in the future. Overhead 
landing fields in business districts will be 
useful when commercial planes adopt the 
modification of landing gear which now 
permits naval planes to land on ships’ 
decks. Airplanes with operating schedules 
of 150 miles an hour are in the minds of 
conservative aeronautical engineers. 

It is safe to predict that within a few 
years every city of 50,000 people will have 
air mail service, and that all first-class 
mail between certain cities will be carried 
by air, with several inter-city schedules 
a day instead of one as at present. Air 
mail and transport service to Canada and 
our neighbor republics in Central and 
South America will stimulate commerce, 
help obliterate boundaries and hasten 
more harmonious international relations. 


PRIVATE PLANES 


Cuar.es L. LAwWRANCE 
President, Wright Aeronautical Corporation 


HE last year in aviation has been 
characterized by a very marked in- 
crease in the number of privately owned 
airplanes. From information I have re- 
ceived from various manufacturers of air- 
craft I am led to believe that the use of 
planes by private owners will greatly in- 
crease during the coming year. 
Only several (Continued on page 124) 











Edward P. Warner. 
“Flying in fog will 
be commonplace.’’ 


John F. O’Ryan. 





Edward A. Stinson. 
‘Demand for flivver 
planes must be met.’’ 


J. E. Fechet. 
“Every day brings 
greater reliability.”’ 








C.S.(“Casey’’) Jones. 
*“Motorless planes 
may be possible.’’ 


Alexander Klemin. 
“Future plane will 
be a flying wing.’”’ 
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diest Craft Afloat 


How Gar Wood Gambled with Death to Pilot His Frail 
Speed Boat Ninety-Four Miles an Hour —“Just for Fun” 


¢ INETY-FOUR miles an hour! 

Fast enough in the air—hair- 

raising on land—but so speedy 

in the water that only one craft 
? in the world has accomplished 
it. It is the world’s record just made by 
Gat Wood, dean of American power boat 
racers, in his specially-designed Miss 
America VII. 

Spectators crowded the shore of 
Indian Creek, a narrow salt-water 
arm between Biscayne Bay, Flor- 
ida, and the sea, the other day. 
They saw an aquatic projectile 
rocket six times up and down a 
mile-long course. It spat flames 
from its exhaust, and passed with 
a noise like that of a fleet of air- 
planes. In the stern crouched Gar 
Wood, gripping a steering wheel. 

“Best mile, 94.12 miles an 
hour!”’ announced Otis A. Porter, 
timer of every important race in 
America, when the last of the re- 
quired six heats was run. “Aver- 
age in statute miles for the six 
trips, 93.123 miles an hour!” Gar 
Wood had eclipsed by a fraction 
of a mile the two records his 
brother George set last September 
—-93.722 miles an hour for the 
best mile, and for the six-heat @ 
average, 92.838 miles an hour. 

The victory was a pleasant 
aftermath to a disappointing race. 
Less than a week before, at Bis- 
cayne Bay, Wood had pitted his 
Miss America VII against the 
craft Miss England piloted by 
Major H. O. D. Segrave. 

That doughty Britisher had 
just broken all records by pilot- 
ing an automobile over Florida sands 
at the astounding pace of 231 miles an 
hour, and now sought to annex speed boat 
laurels as well. A few minutes after the 
start, an accident put Wood out of the 
race. He was speeding at sixty-four miles 
an hour,- leading by twelve lengths at a 
turn, when his steering gear snapped. 

Segrave finished alone, and automatically 
won the contest. 


fb Indian Creek race against time was 
a vindication of Gar Wood’s boat. His 
ninety-four-mile-an-hour record was all 
the more remarkable in that it was made 
on salt water. Old hands at power boat 
racing foresee a still faster mark when the 
craft is taken to Detroit this summer and 
run on a fresh-water course. 

[t was at Detroit that George Wood, 
brother of Gar, made last September’s 
record; and there I received my introduc- 
tion to the famous Miss America VII and 
to Gar Wood, her equally famous builder. 


By ROBERT E. MARTIN 


From the deck of a Coast Guard cutter 
swinging at anchor in the Detroit River 
I had witnessed the speed dash—a blur 
of two white-robed figures, smoke, and 
spurts of flame. Now the water champion 
lay at anchor after the race against time, 
swells lapping her sides and her two 
rite ally cs ~ motors still smoking. 

She is just a fair-sized motor boat in 
dimensions—a twenty-eight-foot, “ single- 




























Airplane view of the recent race between Gar Wood’s Miss America VII and Maj. H. O. D. Segrave’s 


step hydroplane’’ whose bottom ends 
abruptly, halfway astern, to continue ong 
plane eight inches higher out of the water 
The pilot sits in the stern, grasping 4 
wheel that steers the boat by a little 
duralumin flipper—located not at the 
stern, as you would expect, but amidships 
under the hull. 

The mechanic sits at the pilot's side 
during the race, hunched over, gripping 
the throttles. Because he operates the 
engines, he is actually more the boss of 
the boat than the pilot, who has plenty to 
do merely to keep the racer on its course, 


MAGINE the power of two thousand 
horses driving a craft no bigger than a 
ship’s dory, and many times as fragile! 
No wonder the river of gasoline that pours 
into its carburetors is twice as great as 
that which feeds the motors of Gar 
Wood's seventy-foot gasoline yacht, at 
full speed. Looking at the pair of Packard 
aviation engines, iron brutes side by side, 
I noticed that two spark plugs for each 
of the twenty-four cylinders make ignition 
certain. Each of the V-shaped motors is 
rated at eight hundred horsepower; ac- 
tually, though, they develop a thousand 
horsepower apiece. 

I had expected that under the impulse 
of these mammoths, the Miss America 
V II would rise out of the water, nose first, 
at full speed. She hadn’t, and now I saw 
that her entire weight is supported on the 
lower front plane. The boat skims along 
on her nose, the back half out of water. 
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craft, Miss England. The American boat is seen far in the lead, shortly before a broken steering 


gear put her out of the contest. 


Above: Wood (left) and Segrave shake hands before the start. 
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“Our problem, a voice at my elbow 
aid, “is to move the boat forward with 
the least possible disturbance of the 
Fr terned to a rather slight man of 
middle age with a thatch of unruly, thick 

y hair—and garbed in a white coverall 
#, He was Gar Wood. 

re was one question I wanted to ask 
“The Miss America VII gave a 
wonderful performance,” I said. “But I 
am curious to know why you let your 
jrother drive your boat to a new world’s 


record.” 


“fPWHAT’S an easy one,” Gar Wood re- 
plied. “George has been driving a 
year-old boat, the Miss America V, 
ground in the other races during the last 
four days, and taking my boat’s wash. 
[thought he ought to have a little of the 
gory. George is the salt of the earth, that 
r? 
That remark of Wood's epitomizes the 
rtsmanship of a man who has spent 
$75,000 on the world’s fastest water craft 
in order to drive her perhaps a dozen 
hours during her life of two or three 
years—and then to consign her to the 
scrap heap in favor of a faster boat. The 
Miss America VII that has just raced 
to a new speed mark in Florida is just 
what her name indicates—the seventh of 
aline of Miss Americas, the first of which 
Wood built in 1919 and used to win the 
Harmsworth international trophy in a 
thirty-mile race off the Isle of Wight. 
Since then he has successfully defended 
it against all challengers. 

Power boat racing calls for a heart of 
steel and arms of whipcord. Gar Wood 
and his brother have both, though neither 
of them tips the scales at a hundred and 
fifty pounds. 

Gar has had nar- 
row escapes from 
death. In the Gold 
Cup race three years 
ago, his Baby Gar, 
speeding along the 
Detroit River at a 
sixty-mile clip, hit a 
piece of driftwood. 
Driver and boat sank 
instantly in ninety 
feet of water. Wood 
came to the surface 
unconscious. The two 
motors and the 
wrecked hull were never found, although 
the river was dragged for them. 

Pilots and mechanics of speed boats al- 
ways wear a special type of life preserver, 
often with a ruff around the neck to pro- 
tect the throat, and guards for the arms 
and legs. Being thrown out and striking 
the water at ninety miles an hour is just 
like hitting a cement wall at that speed. 


HENEVER Wood builds a new 
boat he tests it himself. ‘“‘The man 
who designs and supervises the building 
of a boat should be the man to test it 
first,” he says, and this philosophy in- 
volved him in his most spectacular 
wreck. 

: Last summer he built the Miss America 
VI to defend the Harmsworth trophy 
against the challenge of Marian Barbara 
arstairs, London owner of the Miss 
Estelle II, which later sank. On August 





twelfth he took his boat for a trial spin. 
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Imagine the power of 2,000 
horses driving a craft no 
bigger than a ship’s dory, and 
twice as fragile—and you have 
Wood’s Miss America VII. 


At a speed which some observers esti- 
mated at 100 miles an hour, the whole 
front half of the craft went to pieces. It 
had not been built strong enough to stand 
the strain. 

Wood and his mechanic, Orlin Johnson, 
were swallowed in the water that engulfed 
the craft, and Wood was pulled down by 
its suction. He reappeared in a jumble of 
floating wreckage, none the worse for his 
shaking up. “I sort of figured she would 
have to be redesigned from the bottom 
up,” he recalled having decided as he was 
floating to the surface in.the midst of 
broken woodwork. 

Johnson’s jaw was broken and his cheek 
and throat so badly cut that his death 
seemed certain. He was insensible when 
fished out of the water and put aboard 
the Wood yacht, and regained conscious- 
ness in a Detroit hospital just in time to 
hear the surgeon say, “We can sew his 
wounds up, but it will be useless. He'll be 


ee 


ee ee 








“I had worked darn hard for 
years, so I decided to play with 
boats.’® Here is Gar Wood at the 
wheel of his record-breaking speed 
marvel that has traveled more 
than ninety-four miles an hour. 
Orlin Johnson, his mechanic, sits 
beside him, as in all his races. 


dead within an hour.”’ To which Johnson 
murmured, “The heck I will!” 

The sunken boat had been months in 
building. It looked as if Wood had lost 
his chance to retain the trophy. But that 
night he put twenty-two men to work on a 
new hull. In two weeks from the day the 
old boat sank he had the new one com- 
pleted, powered by the America VI mo- 
tors, fished from the river. 


HERE was no time to tune the Miss 

America V IT, the new craft, for it was 
completed only three days before the 
Harmsworth trophy race. After winning 
this race, in which the Englishwoman’s 
boat sank in the first heat, the trim craft 
raced three days later to its world’s speed 
mark. And on both occasions the me- 
chanic, Johnson, far from being dead, 
rode in the stern of the speedster, still 
bearing the scars of his accident. 

Wood loves the water. Besides his two 
Miss Americas still running, he has a 
sedan-top runabout that can speed at 
forty-five miles an hour, as well as a fifty- 
foot cruiser and a seventy-foot yacht, 
both of which can give it a good race. 
For his twelve-year-old son he has built 
an outboard, a small-sized duplicate of 
the Miss Americas. (Continued on page 146) 
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ce Age May Bury Us 


Skyscrapers topple as a crushing wall of ice sweeps down upon a great city. A dramatic portrayal 
of the next Ice Age, painted especially for Poputar Science Montury by Charles S. Chapman. 





~ ‘ROM Alaska and Greenland come 
wire flashes that great bodies of ice 

- have been sighted moving slowly, 
inexorably southward. Polar auroras of 
dazzling colors are seen over Chicago and 
Seattle. Canada is already a frozen 
waste, swept by howling sub-zero gales. 


New York is fast becoming a deserted 
city. Its occupants are emigrating toward 
the equator to set up new homes and 
offices and factories in what was once 
tropical jungle. 

Like a straw the Woolworth Tower and 
other skyscrapers topple before the creep- 


ing ice sheet. Special trains rush south- 
ward, crowded to capacity. Passengers 
in the last few, icebound in New Jersey 
and Kansas, are rescued by ski-fitted air- 
planes from Miami and sent hastening 
on their way. Soon only a few inhabit- 
ants are left in (Continued on page 157) 
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HE annual antivivisection bills 
are up again! In the assembly 
chambers of twenty states, legis- 
lators are once more debating the 
perennial question: 
“Shall science be allowed to perform 
laboratory experiments upon living ani- 
mals?” 
And such a debate! An excited anti- 
Vivisectionist member leaps to his 
feet and tells grisly tales of animals 
strapped to torture tables, ruth- 
lessly butchered without anesthe- 
sia, and permitted to die lingering 
deaths as the result of wanton 
cruelty and neglect at the hands of 
medical experimenters. 
In rebuttal, an equally excited 
Vivisectionist flatly states that if 
science is to continue its successful 
warfare against disease, laboratory 
experiments with dumb animals 
must go on. He points to brilliant 
victories over such scourges as 
diphtheria, lockjaw, smallpox, dia- 
typhoid, and yellow fever, 
made possible only by patient ex- 
periments upon members of the 
animal kingdom. He brands the 
opponents of vivisection as enemies 
scientific progress, and quotes 
opinions of Dr. Alexis Carrel, 
Tofessor John Dewey, and Dr. 
Simon Flexner—three eminent sci- 
entists who stoutly maintain that 
Vivisectionist methods are abso- 





Taking the measurements of a week-old monkey—one of the animals reared 
to serve mankind in laboratory experiments with diseases that baffle science. 


Modern Noah’s Ark 
Fights Disease 


By HENRY MORTON ROBINSON 





lutely necessary in the war of science 
against disease. 

Which side is right? 

I determined to probe the whole matter 
of vivisection and find the answer. Being 
both a lover of animals and a staunch 






Dr. Simon Flexner, Director of the 
Rockefeller Institute for Medical 
Research and its queer ‘Zoo.’ 









Mealtime for the baby monkey. The little 
fellow is nursed as carefully as a human baby. 


advocate of scientific methods, and hav-. 
ing interviewed prominent spokesmen of 
the anti camp, I resolved to question the 
leading vivisectionists of the age. And 
above all, I wanted to see with my own 
eyes some typical experiments upon living 
animals, performed by skilled surgeons, 
in a great research laboratory. 

My quest inevitably led me to the 
Rockefeller Institute for Medical 
Research in New York City, the 
largest and best equipped medical 
laboratory in the world. There are, 
to be sure, other famous labora- 
tories where vivisection is prac- 
ticed—notably at Johns Hopkins 
and Harvard Universities—but the 
fame of the Rockefeller “zoo” and 
the fact that such internationally 
celebrated surgeons as Dr. Carrel 
and Dr. Flexner direct the experi- 
ments made the Institute the logi- 
cal scene of my investigation. 


S I entered the main gate I put 
myself in the neutral, open- 
minded position of the scientific 
fact-finder. I had already inter- 
viewed Mrs. Diana Belais, Presi- 
dent of the Women’s League 
against Vivisection, who had pointed 
out to me the services that dogs had 
rendered in the World War, claim- 
ing that their record of courage 
should exempt them from further 
service in the scientific laboratory. 
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I had listened to the sincere protests of 
Dr. Wilbur Murphy, eminent veterina- 
rian, pleading against the practices of 
scientists in poisoning, drowning, and 
dissecting cats, dogs, and monkeys. But 
I had determined to hear both sides of 
the story, and it was in this impartial 
spirit that I laid my problem before 
Dr. Flexner, director of the Institute. 

“Fm going to let the animals in 
our Zoo answer all your questions,” 
smiled Dr. Flexner. Without further 
explanation he led me into the “Ani- 
mal House”—a veritable Noah’s Ark 
of Science, located underneath the In- 
stitute. Here, in a maze of cages, pens, 
and stables, I saw the queerest and 
liveliest collection of animals ever 
gathered for the purpose of com- 
bating human ills. And I began to 
understand the important réle ani- 
mals are playing in the life and 
death battle between science and disease. 


ET me show you just how some of 
BU them are doing it: 

Take this tier of specially imported 
ring-tailed monkeys. These grinning 
little animals, because of their resemblance 
to human beings, provide the Institute 
doctors with the choicest material for 
advanced experiments with meningitis 
and sleeping sickness, two diseases that 
still baffle science. Without these mon- 
keys it would be impossible to obtain 
experimental knowledge of two stubborn 
medical mysteries. Meningitis, a disease 
of the human brain and spinal cord, 
usually is artificially induced in the ani- 
raals. Each ill monkey then is isolated. 
His spinal fluid is analyzed, his blood cor- 
puscles counted, his temperature, be- 
havior, and reaction to drugs are care- 
fully noted. Everything that can be done 
to bring him back to health is attempted 
by the Rockefeller doctors, and the re- 
sults are scientifically tabulated. 

If he dies, the experiment enters its 
second stage. Cross-sections of the mon- 
key’s brain and spinal cord are placed 
under a high-powered microscope, and 
compared with normal tissues. Dr. Flex- 
ner, who is himself working on meningitis, 
informed me that whatever progress has 
been made towards a solution of the 
disease was due chiefly to recent experi- 
ments with these ‘‘ Rockefeller ring-tails.” 

Look at this trio of blooded mares! 
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Dr. Alexis Carrel, Nobel Prize winner, famous 
for surgical discoveries made possible through 
his amazing experiments with dumb animals, 


From their arteries, several pints of diph- 
theria antitoxin are obtained every 
month. The antitoxin, made from mare’s 
blood, is drawn off painlessly and never 
in such quantity as to weaken the animal 
yielding it. The mares are kept in model 
stables, are inspected by a staff of veter- 
inarians every day, and receive the finest 
food obtainable. In return they produce 
a serum which is virtually priceless in 
safeguarding the lives of little children. 
One horse yields enough serum in a year 
to immunize a thousand babies from 
diphtheria! In the last ten years, this 
terrible disease has been reduced nearly 
fifty percent in frequency, as a result of 
diphtheria inoculation. The death rate 
has dropped from 16 in a thousand to 1.1! 


ERE are six fat Poland China hogs, 
munching their provender as they 

go about the business of making the 
basic material of insulin, medical science’s 
principle weapon in controlling diabetes. 
“* All we have to do is feed them,”’ said 
Dr. Flexner, ‘“‘and they'll probably pro- 
duce enough insulin to aid 5,000 suffering 


June, 1929 


from. diabetes. Before we knew 
insulin, diabetes was a real scourge 

ing our most strenuous efforts to cons; 
it. But Dr. Frederick G. Benting 
making the discovery, found that fe 
ordinary pig contained the element lack. 


ing in the pancreas of the human diabetic 


sufferer. After experimenti i 
dogs—who also suffer with —_ 
—we tried insulin on human bej 4 
and the results were marvelous,” 


I NOTICED a purring Maltese cat 
who was doing nothing jn par. 
ticular. ' 

““What’s her mission in life 
asked. wt 

“Oh that’s Melissa,” replied Dr 
Flexner. ‘Melissa is a great help 
when we want to observe the act; 4 

€ action 

of anger, fear, and other emotions on 

the digestive tract. We feed Melissa fish 

then peer into her stomach by means of 
the fluoroscope, and watch what happens 
when a dog growls at her, or a canary is 
placed just beyond her reach. She 
doesn’t suspect that we're peering into 
her stomach, because the fluoroscope is 
painless in its operation. Of course, we 
use the information obtained from Me. 
lissa’s stomach in diagnosing and treating 
human digestive ailments. We found that 
‘nervous indigestion,’ so called, resulted 
from the failure of certain glands to fune- 
tion properly under exciting stimuli—the 
presence of a canary, for example. When 
we took the canary away, Melissa’s 
glands began to pour out the necessary 
fluid, and the digestive process went for- 
ward once more. Applying this principle 
to human beings, we have been able to cure 
many a case of digestive trouble that pre- 
viously resisted our medical treatment.” 

A kennel of barking terriers has aided 
the Institute doctors to perfect the 
“‘bronchoscope,” an illuminating instru- 
ment used in examining the throat and 
lungs of suffering human beings. Many a 
safety pin and small toy has been dis- 
lodged from the windpipe of a strangling 
baby, simply because some unpedigreed 
pup has permitted the Rockefeller sur- 
geons to insert the bronchoscope into his 
throat for experimental purposes. 

Who would think that rabbits were 
valuable allies of science? Yet when the 
late Dr. Hideyo Noguchi was seeking a 
cure for yellow (Continued on page 143) 
































Cutting a cancer from the shoulder of a bulldog—a painless operation 
with a self-sterilizing “‘radio’’ knife, one of the newest surgical instruments. 


Where animals offer their lives to test the safety of drugs. After a drug is 
manufactured, it is injected as shown into the body of a rat or guinea pig. 
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Do Insects Think Like Men? 





Great teamwork! Tropical tree-ants draw leaves 
together and fasten them securely with silk for a 
nest. A completed nest may be seen at the right. 
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Almost Human in I ngenuily, Ants Build Amazing 
Tunnels, Houses, and Even “Stables” for “Cows” 


HILE waiting for a street car 

in a Nicaraguan city one after- 

noon not long ago, an English 

naturalist suddenly discovered 
that an absorbing drama was being 
enacted right at his feet. He saw a col- 
umn of leaf-cutting ants scurrying across 
the tracks to reach some trees on the 
opposite side of the road. Wagons were 
continually running on the rails, and 
numbers of the insects were crushed to 
death under the wheels. At first, the sur- 
viving ants were thrown into confusion. 
But soon they found a way to stop the 
carnage. They dug a tunnel under each 
tail and proceeded serenely on their way! 

The naturalist forgot all about his car. 
Amazed and delighted, he stopped the 
tunnels with stones to 
see what the ants would 
do next. The insects 
were undaunted. They 
constructed a fresh pair 
of tunnels! 

This incident is typi- 
cal of a number of 
recent observations re- 
vealing the astonish- 
ingly humanlike rea- 
soning powers of insects. 
It is closely matched by 
the experience of an 


By MICHEL MOK 


Problems of Instinct and Intelligence, pub- 
lished by the Macmillan Company, New 
York. This observer saw a swarm of 
ants coming through the window into 
his dining room. He tried to stop the 
invasion by spreading a sheet of fly paper 
across the window sill. But the ants 
refused to be balked. After a few of their 
number had been caught in the sticky 
stuff, their comrades ran off, but soon 
returned, carting sand and minute bits 
of wood. With these, they built tracks 
across the fly paper and so reached the 
sugar bowl! 

Jean Henri Fabre, the famous French 
biologist, stoutly maintained that the 


behavior and actions of insects were 
directed by unconscious promptings of 


blind instinct. That contention now is 
challenged by Major Hingston after a 
study of insects in the jungle, high up in 
the Himalayan Mountains, and on the 
plains of India and Mesopotamia. His 
findings, some of them fairly startling in 
their revelation of insect ability to reason 
and remember, rather bear out the theory 
of Lord Avebury, the British entomolo- 
gist who, some years ago, shocked the 
scientific world with the statement that 
insects are thinking creatures and that 
ants rank next to man in intelligence. 
Among the most interesting of Major 
Hingston’s observations was that of a 
species of ant inhabiting Central India 
which not only keeps “cattle” but in 
tending them shows as much care, cunning, 
and resourcefulness as 
any human herdsman! 
It has long been known 
that many ants keep 
“cows,” other insects 
called aphids which ex- 
crete a sweet fluid; that 
the ants “milk” these 
“cows” by stroking 
their backs, and even 
build “stables” in 
which to house them! 
But it was left for Major 
Hingston to discover 





entomologist on Porto 
Santo, one of the Ma- 
deira Islands, as de- 
scribed, like the Nica- 
faguan incident, by 
Major R. W. H. 
Hingston, distinguish- 
ed British naturalist, in 





Administering an anes- 
thetic. With amazing 
knowledge of anatomy, the 
stinging wasp injects a 
fluid that paralyzes the 
nerves of a_ caterpillar, 
without killing. Thus it 
preserves its prey alive for 


a fine meal for its larvae. 





Is the ant nearest to 
man in intelligence? Evi- 
dences of its ability to 
reason and remember, re- 
lated here, seem to bear 
out this belief. Left: A 
spider web, highly mag- 
nified, showing beads of 
ensnaring sticky substance. 


that, in emergencies, 
the ants know exactly 
how to protect their 
herds and how to catch 
them if they try to es- 
cape from their corrals! 

The insect “stables” 
(Continued on page 150) 































= ANDY Enslow is back,” said 
the school manager. “* You're 

on his list for nine o'clock.” 

He wrote out the brief record 

of my flying experience on a 

little white card which I must give to 


Bill Bates, the contact man, 
before going up for a lesson. I 
started for the line, where the 
motors of the blue biplanes 
where being warmed up. 

I had begun to think that 
Randy Enslow was not a fly- 
ing instructor but a rumor—or 
a mythical hero. Since I had 
enrolled, he had been ill with 
flu. I had heard so much about 
Enslow that I was impatient 
to see him. Among other 
things— 

His age was twenty-eight. 
He had flown approximately 
3,000 hours. He was an old pal 
of Lindbergh’s. They were 
“barnstormers” before Lind- 
bergh went into the air mail. 
Enslow had done every kind of 
flying; had flown passengers, 
freight, express, and air mail. 
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Today I got my first real “ kick’’ out of flying. The ground was no longer a be- 






wildering confusion. I began recognizing landmarks—villages, estates, roads, 


I Am Learning to Bea F lyer 


“Rawhide” Lessons from Lindbergh's Old Pal—Another 
Breath-Taking Day in the Life of a Young Rookie Pilot 


By LARRY BRENT 


He had flown in the Army. He had done 
hundreds of hours of night flying. He 
had trained 500 students. He was a 





Photographs of 
the author by 
D. Warren Boyer 


At the “dcg house” Bill Bates introduced us: ‘Mr. Brent—Mr. Enslow.” 
Enslow smiled. He gave my hand a quick grip and said: ‘‘ Let’s see your card.”’ 


veteran cross-country pilot and one of 
the most daring stunt flyers in the 
United States. 
hair-raising adventures; had been pilot- 
ing planes when they burst into flames; 
had made parachute jumps. Bud Owens, 


He had had countless 


one of the advanced students, 
had told me on the day I 
enrolled: 

“You'll like Enslow fine. 
He pours rawhide and that’s 
what you want.” 

Bill Winston, the Curtiss 
Field manager, famous as the 
man who taught Lindbergh, 
had said to me: 

“Every instructor has a 
different method. You'll learn 
to fly as your instructor flies.” 

Another student had said: 
“It’s a big help if you like 
your instructor and admire 
the way he flies. A little hero 
worship is necessary.” 


I reasoned. that it ought to. 


be easy to admire a man who 
flew as well as Randy Enslow. 
Since I had been in the air, 
my admiration for the “aces 


rn. 
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ofcommerce™” had multiplied. Yes; hero 
ip was easy. And I wanted raw- 
hide. But I was not prepared for Randy 


He was standing near the “dog house” 
on the line, talking with Bill Bates the 
contact man. (The contact man, as the 
name implies, is a sort of liaison officer 
between students and their instructors.) 
[had never seen Enslow, but there was 
no question in my mind that this was 
fasow. He looked the part: A tall, 
an man, with sharp, quick, bluish-gray 

a snub nose, a good _ He was 
ing a snug-fitting winter flying suit 
W blanket-lined khaki, a helmet but- 
ined tight under his chin, flying boots 


of leather. 


ILL BATES introduced us: “Mr. 
Brent—Mr. Enslow. Brent is on 
your list for nine, Randy.” 

Enslow looked at me. He smiled. He 
gave my hand a quick grip and said: 
“[et’s see your card.” I gave it to him. 
[felt nervous. Enslow frowned. 

“You've been up before.” 

“With Jordanoff, while you were 


“Without another word, he turned and 
strode off toward one of the planes. It 
was blue with a red tail. I followed. I 
sensed that something was wrong. Some- 
thing was. Instructors don’t like taking 
other instructors’ students. When we 


When we reached the 
plane with the red tail, 
Enslow said, briefly: 
“Climb in.”’ I did so. 


reached the plane with the red tail, he 
said, briefly : 

“Climb in.”” I climbed in. 

My helmet was equipped with a 
speaking tube which ran from a mouth- 
piece in the forward cockpit to rubber 
disks in the helmet. 

The motor was idling. Enslow was in 
the forward cockpit before I had the 
safety strap buckled at my waist. The 
motor roared. I wondered if Enslow 
was going to give me the usual pre- 
liminary talk. Evidently not. Through 
the speaking tube he asked: “Done any 
taxiing?’’ I shook my head. “All right. 

some now. ‘Take her down there by 
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the golf course. Hold your 
stick back hard.” 

I had never had my hand 
on the throttle before. I 
advanced it cautiously. 

“Give her some gas!” 

I did so. We jolted along 
toward the golf course. Taxi- 
ing was different from flying. 
At flying speed, the slightest 
touch on the rudder pedals 
would turn the plane sharply. 
On the ground I had to kick 
the rudder hard. 

“Keep her going straight.” 

I tried. It was hard work. 

“You're trying to steer with your 
throttle. Steer with your feet!’ Advice, 
orders, criticism came pouring through 
the tube: 

“Take it easy going down this hill. 
Don’t ground-loop her! Give her less 
gas. Are you trying to fly her? Watch 
out for this fellow coming down—he has 
the right of way. Now give her some 
gas. Kick that right rudder. All right. 
Let go.” 

I let go. We had reached the end of 
the field. Often a preliminary talk is 
given here—just before the take-off. 

Enslow swung the ship around into the 
wind in a smart turn. The motor roared. 


Enslow’s favorite expression was: ‘‘Run your ship; don’t let your ship run you.”” So 
at every opportunity I studied the workings of the various machines about the field. 





The propeller sent an icy gale into my 
face. There was going to be no pre- 
liminary talk. We were flying along the 
ground. I was beginning to realize what 
students meant when they said that 
every instructor has a different method. 
My temporary instructor, Jordanoff, had 
been gentle and persuasive. 

We climbed fast. Over the hangars, 
Enslow put the ship into a sharp bank. 
It was so sharp that it took my breath. 
And I was not prepared when he barked: 
“Grab her.” ‘ 


IS hands appeared on the cowling. I 
grabbed her. My feet slid to the 
pedals. My hand clutched the stick, but 
I remembered in time to hold it lightly, 
as lightly as if it were made of spun glass 
and would crush if squeezed. 

“Climb her!” 

I pulled the stick back and kept my 
mind on stalling. Enslow’s hands re- 
mained on his cockpit cowling. He was 
looking over the side of the ship across 
the field. I could see his -profile, and 
below his goggles was a grin. I wondered 
what he was grinning about. It occurred 
to me that he was looking forward to 
pouring rawhide. Well, rawhide was 
what I wanted. 

“That’s enough. Fly her level. Fly 
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for that black cloud,” ordercd Enslow. 
I steered for the cloud. I looked at 
ray altimeter: 800 feet. 
“Keep your wings level. Right wing’s 
up. 

: made corrections. He waved his 
right hand. I thought he was waving to 
somebody in a passing plane. But no 
plane was in sight. He roared into the 
tube: “Right turn!” 

1 started a right turn, an easy one; just 
a little rudder, just a little stick. Enslow 
roared: “Make it snappier.”” He grabbed 
the stick, pushed it over, and pulled it 
back. At the same time, I felt him give 
the right rudder a kick. His 
hands reappeared on the cowling 
of the forward cockpit. 


THE stick was back in my lap. 

The wings were almost ver- 
tical with the ground. We were in 
a tight turn. The horizon was 
shooting past the nose so fast that 
it was a blur. I became dizzy. 
Around and around we went. 1 
started to straighten the ship, but 
Enslow ordered: 

“Keep her there. Use your 
rudder. Don’t be afraid to use 
your rudder. You're rudder shy. 
Kick it!” 

That rudder was becoming the 
bane of my existence. Some- 
times, the slightest touch was too 
much. At other times, the hardest 
kick wasn’t enough. 

I put the ship back into the 
turn and tried to remember all of 
the things a flyer must bear in 
mind on a turn. Too much rudder 
or too much stick—side slip. Nose 
too low—dive. Nose too high— 
stall, possibly followed by a tail 
spin. The sharper the turn, the 
greater the possibility. 

Around we spun, faster and 
faster. A chuckle came through 
the speaking tube. Then: “Get 
that nose down!” 

The nose went higher as he was 
talking. The motor was slowing down, 
laboring. I tried to bring the nose down 


One of the first ground lessons that I had to learn was the 
trick of spinning the propeller by hand to start the motor. 
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by pushing the stick forward. The nose 
did not respond. 

Enslow barked: “Keep that stick 
back. Kick your bottom rudder. 
In a sharp turn, your controls 
are reversed. Your elevator be- 
comes your rudder and 
your rudder acts as an ele- 
vator. Kick that bottom 
rudder!” 

I kicked it. Down came 
the nose. At once I felt a 
sharp draft on my right 
cheek. That meant a side 
slip inwards. I tried top 


“Tonight,” said Enslow, ‘‘sit down and say to yourself: ‘In 
sharp turns, kick that bottom rudder to bring the nose down!’”’ 


rudder, bottom rudder. I waggled the 
stick. The draft continued. The horizon 
was going past in an awful blur. I 
learned later that, in a turn as sharp as 
that one, the horizon was shooting past 
the nose at 1,200 miles a minute! 

So this was rawhide! 

“Hold her there!” said 
Enslow. “Now, without 
straightening, put her into 
a snappy left turn.” 

I somehow did. When I 
had held her in a left turn 
for six or seven revolutions, 
Enslow said: 

“Straighten out slowly. 
Stick forward! Bottom rud- 

der! Learn to roll out of your 
turns. If you come out too 
suddenly, you'll slip. Level 
her off! Stop that skid! Run 
your ship; don’t let your ship 
run you! Fly for that water 
tower.” 

The horizon swam. But 
presently it steadied. I picked 
out the water tower and steered 
for it. 

I discovered that I no longer 
wanted toclutch the stick, and 
that I was more relaxed than 
I had ever been. I also found 
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Students use this water tower as a land. 
mark to guide them into Curtiss Field, 


that I could look out between 
the wings and down at the 
ground and on either side and 

aloft without feeling that the 
ship would slide off into a spin 
because I wasn’t gluing my eyes 
on where the horizon cut the 
nose. I was getting the feel of it, 


ND for the first time I really 
enjoyed flying. For the first 


myself, another Lindbergh or an- 
other Enslow, piloting the mail 
through fogs and night, flying 
passengers safely from airport to 
airport. A long, hard road 
stretched ahead of me, but it 
was pleasant to see the goal 
again. 

Enslow made me do more 
turns. My trouble, in the sharp 
ones, was not enough bottom 
rudder. In watching my angle 
of bank and speed of turn, I would 
forget that the nose should be a 
little lower on the horizon than 
in straight flying. 

He said once: “Remember, down is 
always safe, even if the ground is down 
there; up is always dangerous. In case 
of doubt, put your nose down.” 

Something shot past overhead—one of 
the Army planes from Mitchel field. I 
had the ship in a right turn. Enslow 
barked: 

“Bottom rudder!” 

I gave the bottom rudder a vigorous 
push. Even with that push, the nose was 
yanked up by the slipstream (wake) of 
the Army plane. 

Enslow explained: “If your nose had 
been much higher, the wake of that ship 
would have pulled it up and set you into 
a spin.” 


THOUGHT to myself: there is s0 

much to learn, and so much to watch. 
Every moment you're flying you must 
have a landing place in sight; you must 
be aware of everything that is in the air. 
I recalled what Bill Winston had said at 
one of the afternoon lectures: 

“Your ultimate aim must be to fly a 
ship as unconsciously as you walk, 80 
that you will be free to do the important 
things.” 

Enslow’s favorite expression was: “Run 
your ship; don’t let your ship run you.” 

I used to ride (Continued on page 134) 
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Under Arctic Ice to the Pole! 


~ 


PROTECTIVE SUPERSTRUCTURE 
OF SIX-INCH STEEL I-BEAMS 


APT. SIR HUBERT 
WILKINS, just back from ex- 
ploring the Antarctic, now plans 
to start for the North Pole in a 
submarine. Naval_and scientific experts 
have endorsed as feasible his astounding 
plan for an undersea cruise beneath polar 
ice, which he has scheduled for next year. 

A crew of seven men will run the craft, 
while Sir Hubert and four scientific ob- 
servers take soundings with modern 
depth-finding apparatus to determine 
whether the Arctic Ocean is a cone- 
shaped depression or a wide basin—the 
principal objective of the trip. 

Wilkins proposes to start his strange 
cruise from Spitzbergen, and cross the 
Arctic Sea to Alaska. It should take 
about a month, he says. He counts on 
making more than sixty miles a day, 
remaining under water for fourteen hours 
out of each twenty-four. The rest of the 
time he will be at the surface recharging 
his batteries. Only electric power can be 
used under water, as the ship’s Diesel 
motors would use up precious air. 


SURVEYS 





Pe 4 


CONTROLS 


GALLEY. 


MOTOR ROOM— 
BATTERIES UNDER 
THIS COMPARTMENT 


DIESEL 
ENGINES 


The Defender, only pri- 
vately owned submarine 
in the world, will be used 
for the great adventure. 
Simon Lake, submarine 
inventor, built it in 1906. 
Despite its age, it is said 
to be as staunch and safe 
as any recently constructed submarine. 

A superstructure of steel beams will 
enable the Defender to crash through the 
ice to come up for air, should it fail to 
find stretches of open water. It will carry 
charges of thermit, an ice-melting ex- 
plosive, for emergency. A cogwheel de- 
vice atop the hull will revolve in contact 
with the ice and measure the distance 
traveled. Wheels on top and bottom 
enable the Defender to glide just beneath 


equipped to 


— WHEEL AND MOTOR «@ 






How a submarine will 
creep under 
Arctic ice. Drawn especially 
for PoputarR SCIENCE 
Monrtu ty by B. G. Seielstad. 










WHEELS PREVENT 
FRICTION WITH 
| UNDERSIDE OF ICE 
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be 


the ice, or on the sea floor. 
Thirty years ago Simon 
Lake first proposed , that 
underwater craft could explore ice-cov- 
ered seas. Four years later, in the sub- 
marine Protector, he cruised beneath 
eight-inch ice in Narragansett Bay, R. I. 
Today he foresees the northernmost 
parts of Canada and Siberia colonized by 
passenger submarines running under the 
ice fields. 




















Flying over Jungles, into the Sleort 
of a Vast Continent, Airplanes Are 


Li ngest Airway Li 
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Unlocking Golden Lands of Treasure 


OR the first time in history, mail 

planes are to fly between North 

and South America. Recently 

the Post Office Department an- 

nounced that it had awarded 
an air mail contract toa U.S. firm for 
operating an airway from Cristobal, in 
Panama, down the west coast of South 
America to Santiago, Chile. For sheer 
magnitude the project is unequaled in 
air history. With its connections to Can- 
ada, through the United States, it is 
by far the longest airway in the world. 
The portion running south from Florida, 
via. a recently opened Miami-to-Panama 
route, is alone 4,300 miles long. 

Nor is this new air highway that inau- 
gurates more than mile-a-minute travel 
from New York, Chicago, and other U. S. 
cities to South America the only avenue 
in prospect. Already another line from 
Panama to Dutch Guiana is under mail 
contract. 

Airmen are looking south, these days. 

They see a great continent of fabulous 
riches, ready forthe tapping.  _... 
Air lines in South America, 
springing up under the spur 
of European and American 
influence, are linking the 
whole enormous group of 
countries in a new network of 
communication. The Midas 
touch of the airplane is trans- 
forming everything it meets 
to gold, by giving a swift new 
outlet for the products of 
hitherto inaccessible prov- 
inces. 

Nowhere in the world, per- 
haps, do the old and the new 
modes of travel contrast so 
vividly, side by side, as in 
South America. You may 
still, if you wish, travel on 
the back of a mule the three- 
hundred-mile trail from 
Cochabamba to Santa Cruz, 
in Bolivia. The trip takes 


just three weeks. Every week a plane of 
the new air line makes the same trip in 
three hours. Again, a small, crowded 
stern-wheel steamer winds its way up the 
Magdalena River, in Colombia, to take 
travelers from Barranquilla, at the mouth, 
to Bogota in the interior. The trip takes 
from nine days to one month; no one can 
tell you exactly how long. “It all de- 
pends”—among other things, on whether 
the boats run aground in the treacherous 
river, which not infrequently happens. 
Today seaplanes leaving Barranquilla 
daily whisk a voyager up the river as far 
as the town of Girardot, whence it is a 
few hours overland tc Bogota; total time, 
nineteen hours! 

Perhaps the most timesaving air serv- 
ice of its kind in the world is that which 
Peru has inaugurated between San 
Ramon, near the Pacific Coast city of 
Lima, and the inland, jungle-bound city 
of Iquitos, at the headwaters of the 
Amazon. Here rich timber, mineral, and 
rubber resources have remained inacces- 





A sky view of the forbidding country over which planes fly between Tampico, 
Mexico, and Mexico City. Usually they travel at a height of two miles. 
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A huge German tri-mo. 
tored Junkers plane at 
anchor off Rio de Janeiro, 
It transports Passengers 
mail, and freight between 
Brazilian coastal cities, 


By 
ALDEN P. ARMAGNAC 


sible. Until recently, Peru sent Iquitos. 
bound mail from Lima to New York; 
thence to Rio de Janeiro, Brazil, on the 
Atlantic seaboard, and finally clear across 
South America, via the Amazon, to 
Iquitos. By that route it took a letter six 
weeks to cover the 800 miles between 
Lima and Iquitos! 


RMERLY travelers from the sea- 
coast, if they cared to risk the uncom- 
fortable and dangerous trip through the 
jungle to Iquitos, crossed the first range 
of the Andes by rail and motor car to San 
Ramon, and then embarked perilously at 
sources of streams through the wilder- 
ness. Today, Keystone mail planes carry 
the passenger in speed and comfort to 
Masisea, the nearest point on a water 
route to Iquitos. There he changes to 
a seaplane that takes him the rest of the 
way. The whole trip requires only thirty- 
six hours. 

These typical examples give some idea 
of the tremendous revolution that aviation 
is working in South America. 
Where the mountainous peaks 
of the Andes and the swampy 
banks of treacherous rivers 
have hindered the building of 
railroads, the air lines rule 
supreme. To them the coun- 
tries of South America look 
for a new network of com- 
munication that will make 
them mighty powers in world 
commerce. 

European interests have 
been quick to grasp the impor- 
tance of air development and 
the vital part it will play 
here. While the United 
States was still considering 
the extension of its air lines 
southward, German an 
French capital paved the 
way for local and Europe- 
bound lines, 

One of the most ambitious 
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A speedy seaplane of the German “Scadta”’ lines 
in Colombia, taking off for a trip over the jungles. 


Airplane view of Buenaventura, Colombia; airport is in foreground. 
Every important Colombian city is within reach of air service. 








of all is the French organization, the Com- 
pagnie Generale Aeropostale, which oper- 
ates planes all along the eastern coast of 
South America from Buenos Aires, Ar- 
gentina, to Natal, Brazil. Thence fast 
mail steamships ply across the Atlantic 
toSt. Louis de Senegal, on the northwest 
coast of Africa, connecting there with 
mail planes from France. 

Meanwhile the Condor Syndicate, a 
German firm, has inaugurated a success- 
ful service along the Brazil coast. Its 
Dornier and Junkers flying boats carry 
passengers, mail, and freight between Rio 
de Janeiro and Porto Alegre, northern and 


Four monoplanes of the Lloyd Aero Boliviano system on the flying field at 
fanta Cruz, Bolivia. They afford access to otherwise inaccessible regions. 
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This map shows 
present and pro- 
jected air lines 
linking Americas. 




























southern limits of the 
route, respectively, in 
one day, as against 
five by steamer. 

In Colombia, the 
German firm that 
bears the imposing 
name of the Sociedad 
Colombo Alemana 
De Transportes Aer- 
eos, and is known as 
**Scadta”’ for short, 
has pioneered in the 
development of an 
(Continued on page 158) 





Flying boats on Lake Guaynacota, Bolivia, 10,000 feet above sea 
Above: Mule travel along the 300-mile route from Cochabamba 
to Santa Cruz, Bolivia. Planes cut time from weeks to hours. 
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New Calendar by 1933 —Eastman 


America’s Genius of Photography Tells Why a Year of 
Thirteen Months Will Make Us All Richer and Happier 


By FRANK PARKER STOCKBRIDGE 


HIRTEEN Fridays in every year 

alling on the thirteenth of the 

month will be one of the curious 

things which will happen if and 

when the movement for calendar 
reform, under the leadership of George 
Eastman, of Rochester, N. Y., achieves 
the result which Mr. Eastman and his 
associates are seeking. 

Many ple thought that all the talk 
about calendar reform, which has been 
going on for ten years in Europe and for 
more than half that time in America, 
originated with wild-eyed vision- 


are on record in favor of some new plan 
for measuring time. As the United States 
is not a member of the League of Nations, 
the movement languished on this side of 
the ocean until Mr. Eastman, about four 
years ago, put the force of his personality 
and the support of his dollars behind it. 
Since then it has been gathering momen- 
tum in America like a snowball rolling 
downhill. 

The National Committee on Calendar 


‘Simplification, of which Mr. Eastman is 


chairman, contains such names as those of 


removed, apparently, from his other ae. 
tivities and interest. How did calendar 
reform fit in with what the world knows 
of George Eastman, multimillionaire 
manufacturer, philanthropist, big-game 
hunter, patron of music and education? 


jr massive door of his magnificent 


Georgian mansion admitted us to g 
great hall paved with tessellated marble, 
strewn with costly Oriental rugs, banked 
with flowers, hung about with paintings 
which evoked the instant admiration of 

my artist companion. The sound 





aries or jokesmiths. Quite the 


of organ music came through 





reverse is true. But it took Mr. 
Eastman’s serious advocacy of 
the thirteen-month year to con- 
vince the unthinking that it 
might be possible to do what 
has been done a dozen times in the 
past, to establish for the civilized 
world a new and improved meth- 
od of measuring the passage of 
time. 

Today, in all seriousness, the | 
world faces the possibility that, 
perhaps as early as 1933, we 
shall begin to calculate time in 
units of twenty-eight days, | 
thirteen of them to the year, 
with an extra day each year as a 
sort of general holiday, and a 
second extra holiday in Leap 
Year for good measure. 





NCIENTISTS generally favor 
J the change. Dr. Charles F. 
Marvin, chief of the United 
States Weather Bureau, has 





endar. 


OM time to time, ever since the 
close of the war, we have heard 
talk of changing our present cal- 
Many have had the hazy idea 
that it is some wild-eyed scheme likely 
to scramble all our calculations and | 
turn affairs topsy-turvy. 
traordinary interview, the prime leader 
in the movement for calendar reform— 
an American inventive genius whose 
name is familiar to everyone who has 
taken pictures with a pocket camera— 
explains why he believes the proposed 
year of thirteen months will put more 
money in our pockets and give all of us 
more time for worth while leisure. ‘I 
am interested,”’ he says, “tin showing 
people how to get the most out of life.”” 


In this ex- | 


the arches leading into a larger 
room beyond. The butler ush- 
ered us into a leather-uphol- 
stered library where the array of 
| paintings and statuary so en- 
grossed us that we hardly no- 
ticed that the organ had ceased 
playing until a quiet voice said, 
**Good morning.” We turned to 
see our host entering from the 
music room. ~ 
George Eastman bears his sev- 
enty-five bachelor years lightly. 
He tossed the end of his cigarette 
into the fireplace and stood erect 
on the hearth, his faint smile 
illuminated by the enthusiasm 
in his blue eyes as we spoke first 
of music and his efforts to make 
his home city one of the great 
musical centers of the world. 
“We are trying to instill an 
appreciation of music which will 
help those who gain it to get 
more happiness out of their 




















been one of its ardent advocates 
for years. The Chamber of 
Commerce of the United States is ex- 
pected, at this writing, to support the 
reform. The plan has been endorsed by 
the National Association of Cost Ac- 
countants, the National Academy of 
Sciences, the Pan-Amer’can Conference 
held in Havana last year and by hundreds 
of business men. During the next session 
of Congress action is expected in the form 
of a resolution authorizing the President 
to call an international conference, or to 
accept an invitation to an international 
conference to consider calendar reform. 
Such a joint resolution was introduced by 
Representative Stephen G. Porter of New 
York in the last Congress and will be re- 
introduced, with every prospect of adop- 
tion. 

Across the Atlantic, the calendar re- 
form movement has been gaining mo- 
mentum for nearly ten years, since the 
League of Nations appointed a committee 
to study the question. Many govern- 
ments and business and religious bodies 





Dr. Marvin of the Weather Bureau: Dr. 
G. K. Burgess, Director of the U. S. 
Bureau of Standards; A. H. Harris, 
Chairman of the New York Central Rail- 
road; Adolph S. Ochs, Publisher of the 
New York Times; Silas H. Strawn, former 
President of the American Bar Associa- 
tion; William Green, President of the 
American Federation of Labor; Gerard 
Swope, President of the General Electric 
Company; Prof. W. S. Eichelberger, 
Director of the Nautical Almanac; Dr. 
John J. Tigert, former U. S. Commissioner 
of Education, and numerous other leaders 
in many fields of industry, commerce, and 
science. 


N SHORT, George Eastman has start- 

ed something. 

I went to Rochester to see Mr. East- 
man, accompanied by the artist who drew 
his portrait especially for this article. I 
wanted to find out, if possible, how he 
came to be interested in something so far 





leisure hours,”’ he said. 

The enjoyment of leisure is 
the subject on which Mr. Eastman waxes 
most enthusiastic. Logical enough, when 
one considers that his life’s work has been 
to provide means for the enjoyment of 
leisure, through the invention of the 
photographic dry plate, then the film 
camera and its latest development, the 
moving picture cameras for amateurs. 


ROM those and supplying the raw 

material with which Hollywood works 
have come the fortune which 
George Eastman one of the dozen or 80 


‘ wealthiest men in the world. 


He is through with business now. He 
enjoys his own leisure with his music and 
his flowers, with hunting trips, and with 
the effort to change the world’s system of 
keeping track of time. On the wall of the 
great two-storied room where the orgal 
stands is the head of a giant tusker, one 
of the trophies of his recent hunting tmp 
to Africa. 


**That’s the (Continued on page 130) 
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Drawn from life especially for PopuLaR SctENCcE Montaty by B, J. Rosenmeyer 


George Eastman, Apostle of Leisure 


Inventor of photographic dry plates and film cameras, Mr. Eastman is the man who 
made amateur photography possible. Now, at the age of seventy-five, he is devoting 
much of his time to the movement for reform of our calendar. By dividing the year 
into thirteen equal mionths, he believes, industrial efficiency will be increased, an 


men will have more time for worth while recreation. 
onstrated the proposed 


Mr. Eastman recently dem: 
thirteen-month calendar before a committee of Congress. 
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Speed, and then some! These sporty “Sea Lyons” are having it out, nip and 
tuck. At left is a thirty-footer with maximum speed of forty-five miles an 
hour. At right, a twelve-passenger two-step hydroplane capable of sixty 
miles an hour, one of the largest, fastest standard runabouts ever built. 


Home on the waves. 
Al the conveniences of 
a fine residence are 
contained in the luxu- 
rious Consolidated 
houseboat cruiser pic- 
tured at the right. It 
measures a hundred 
feet from bow to stern. * 


Dee Wite six-passenger, a 
fast power boat for the 
whole family. Its outLoard, 
motor, of advanced de- 
sign, is cleverly concealed. 


This beautiful 500-horse- 
power runabout of Luders 
Marine design can rip 
along at sixty miles an 
hour. It is ideal for cruis- 
ing or commuting where 
unduly heavy weather is 
not likely to be met. 





REAMED-OF speed 

in small boats; greater 
comfort and luxury; free- 
dom from traffic conges- 
tion of highways—these 
have made power boating 
one of the most popular of 
all sports. Here are pic- 
tured some new designs, 
including outboard craft, 
to be seen this stummer. 








Two Pullman berths and two 
berths in the stern seat provide 
sleeping accommodations for four 
in the thirty-five-foot Whitney 
cruiser, at left. It has a galley 
and a gas heater. Its speed ie fif- 
teen to twenty-two miles an hour. 


A gay party of eight out for an afternoon spin in a Dodge 
‘“*Watercar,” a twenty-six-foot open runabout capable of speeds 
up to forty-five miles an hour. It has a 200-horsepower motor. 
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This cosy A.C.F. cruiser runabout glides along at twenty and a half miles The thirty-two-foot Robinson ‘‘Seagull,”” one of the fastest of sedan 
an hour, powered by a 100-horsepower motor. It has a roomy windowed cruisers. It makes thirty-two miles an hour. The cabin contains com- 
cabin with sleeping accommodations, and a sheltered ‘front porch.” fortable berths, upholstered seats, built-in lockers, and a smart little galley. 








**Faybow Middy,”’ an 
all-mahogany sixteen- 
foot outboard craft, 
can go thirty miles an 
hour and turn in al- 
most its own length. 





They can’t sink it! A five-foot air tank in 
the bow of the ‘‘ Baby Steelcraft,” a twelve- i 
foot outboard boat of eighteen-gage metal, ’ 

is said to hold-up the weight of passen- 
gems and engine in case of accident. There 
isnot a bolt, rivet, or other fastening in the 
di-metal hull. It goes thirty miles an hour. 













Ride’em, cowboy! Here’s 
the latest water novelty 
—the ‘“Skiboard,” a 
speedy aquaplane driven 
by an outboard motor, 
It would hardly be the 
boat for commuting, but 
a pee | ee es Only six feet long, the Wood Brothers 
oon See Sn ~~; “Chip” is said to be the smallest out- 
the chance of a ducking. board motor boat made. Its sixty- 
pound hull has unique triple planing 
surfaces on the bottom, designed for 
skimming over smooth or rough water. 




















A rugged fifty-two-foot Diesel cruiser, the Fayanne IJ. This 
Humphreys boat is designed especially for long cruises, and is 

to weather heavy seas. Its roomy cabins are elaborately 
equipped to provide vacationists with all the comforts of home. 


How these little fellows can go! At the right is a ‘Three 
Star Ensign” outboard craft of Pigeon Hollow make, 
doing twenty-eight miles an hour with two passen- 
gers. Only sixteen feet long, it is safe and serviceable. 
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The Fairchild 
**Voyageur,’’ a 
twenty - three - foot 
outboard with 
sleeping berths 
for two in its cabin. 
It makes twenty 
miles an hour, 


Turning at forty-two miles an hour, Thiy 
“Fast Runabout,” a Non-Capsizable out. 
board, is banked by troughed hottom, 


Elco “Fifty,” a luxuri- 
ous fifty-foot, twin-screw 
yacht for six passen- 
gers and a crew of two. 


Seventeen miles an 
hour is fast enough 
to enjoy life on the 
A. C. F. forty-seven- 
foot cruiser at the left. 


Speed and reliability combine to make this Chris-Crit 
runabout an ideal little boat for sport on inland waten, 


The Boyd-Martin “Bullet,” a twelve-foot outboard A lightweight sixteen-foot outboard boat for sports 
speedster, can scoot at thirty to fifty miles an hour. and fishing is this Old Town “Square Stern” model. 


cK f a> x j 
2 REE age = 
The “Sea Sled,” a re- J 5. ; c . 4 
markable twenty-six-foot ii sain 5% 
speed craft with curved- a: lies 
in bottom. This model : 

slides over the water at 

forty-two miles an hour, 

‘and it is said to weather 

six-foot waves without 

danger or discomfort. 


’ a thirty-foot day cruiser One of the fastest small cruisers afloat—the Banfield “32,” 
with large forward cockpit. Above is a Richardson ““Master a deep-sea, all-weather craft. Above is the luxurious 
Cruisabout,” a twenty-eight-footer with berths for four. Huckins “‘Fairform Flyer.’’ It maneuvers like a fine caf. 


Chenevert “Corsair Crusader,’ 





Interior of a Staples-Johnson cruiser— 

cal of the luxury and convenience 
of the new power boats. ‘The pilot sits 
at the wheel, driving the craft as he 
would an auto. Note clear-view win- 
dows and easy chairs for passengers. 


~~ 
Od ail 


paksitey 
; 


An exceedingly useful corner in the 
cabin of the Wheeler cruiser contains a 
sink with a constant supply of “running 
water” from a sea-water pump. Be- 
neath the sink are handy cupboards 
for dishes, cooking utensils, and other 
pataphernalia. Note the electric light. 


. 
im 
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Improved 


Motor Boat 


F ittings 


There’s plenty of chance for a good 
night’s sleep after a day’s cruise in this 
cozy cabin of a Hubert-Johnson cruiser. 
The upholstered seats on both sides can 
be converted into berths comfortable 
enough for the most exacting passenger. 


All the conveniences of the kitchen at 
home are contained in this remarkably 
complete galley of a Humphreys cruiser, 
equipped for long voyages. It includes 
a sink with running water, hot water 
tank, large cooking range—in fact, all 
that any housewife could wish for. 


An Evinrude cutboard 
motor, one of a line of 
Speedy two-cylinder mod- 
els for small craft. Just 
attach it to the rowboat, 
skiff, or what you will, give 
the flywheel a whirl, and 
away you go. Inshore the 
Propeller swings upward. 


A powerful four-cylinder outboard motor—the Johnson “Sea 
Horse.’’ A novel feature is a “release charger’? that releases 
compression from one cylinder and makes it.easy for a woman 
or child to start the motor. It is silenced by underwater exhaust. 


Safety against fire in motor boats is 
offered by the Lux system of fire control, 
the heart of which, pictured here, is a 
tank containing extinguishing compound. 
This is piped to strategic parts of the boat. 


The Paulson electric bilge pump, an up- 
to-date labor saver. It can be installed 
on mest any power boat equipped with an 
electric ‘lighting or starting system. 
Simply throw a switch and it starts. 


A novelty in motor boat 
fittings—the Herbst pro- 
peller unit, which permits 
placing the engine in the 
stern out of passengers’ 
way. A drive shaft at the 
top, coupled to the engine, 
is connected through gears 
with the propeller bel 
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Touché! At 21, Mille. Jeanne Vical, of 
world’s best woman fencer. Here a ‘Angeles, x 
Robin Hood himself never pulled a meaner for 1932 Olympics with her father, who tg: ting 
bow than does Clinton W. Douglas, Ught her, 


world’s archery champ. In a recent 
tourney he scored 704 points out of a pos- 
sible 810. Incidentally he’s a high school 
science instructor in Los Angeles, Calif. 


Champ pipe smoker? No ind, 
w. es Burt, of Decatur, ‘jaa This ia 
e lustiest horn blower in all Mericg 
the National Fox Sunters Pomel.) 








































O., winning the world’s 
horseshoe pitching title 
in a recent “ barnyard” 
golf tournament at 
St. Petersburg, Fila. 


Ever Hear of 
These Champs? : 
Meet the “Babe Ruths” bee 
of Some Sports That rs 
Seldom Get into the wee 
Newspaper Headlines m= 
maker, of Cleveland, E 





Doesn't pay to fool with Tom Tyler, 
Los Angeles strong man. He holds the 
American amateur weight-lifting title 
for the feat of heaving 760 pounds. 


Miss Maribel Y. Vinson 
and Roger F. Turner, 
both of Boston, Mass., 
hold respectively the 
U. 8. women’s and men’s 
figure-skating titles. 





Dubs and fen everything! Here's 
the king of America’s marble 
shooters—Alfred Huey (left) of 
Akron, O., talking it over with 
Dominic Cartelli, New Britain, 
Conn., whom he defeated in a 
final match for the championship. 


A surgeon by profession, Dr. I. R. Calkins, of Springfield, Mass., Sergt. C. J. Cagle, U. S. Marine Corps, nation- 





carries his steady nerves and keen eye to the target range. For al individual rifle champion, scored 286 points 
many years he has been the outstanding pistol and revolver shot out of a possible 300. And if you don’t 


of the United States. Deadeye Dick wouldn’t stand a chance. believe he can shoot, look at his coat. 
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Curious 
Towers 








More than 350 years 
after its construction, 
afe seeking 

away to straighten the 
famous leaning tower 
of St. Moritz, Switzer- 
land, pictured above. 
They hope to make the 
foundation as level as 
itis firm. The tower 
was originally part of 
a church, long since 
down. The lean- 

ing tower of Bad Ems, 
Germany, seén at the 
fight, is said to have 
been built on the 
foundation of the 
watch tower of a fort 
oce occupied by le- 
fos from Rome, 


































































More deserving of leaning tower fame than Pisa 
is Bologna, also in Italy, boasting two such 
towers, built early in the twelfth century from 
motives of patrician vanity. The 320-foot 
tower, built by the Asinelli family, has a lean 
of 4 feet, not increased since the base was 
strengthened in 1488. The Garisenda tower, 
137 feet high and eight feet two inches out of 
plumb, was not finished and the upper part was 
removed, probably to save the rest, in 1358, 























Not 80 tall as the others—being but ninety 


feet—the Butcher’s Tower at Ulm, Ger- - 


many (left), reminds one of the old saying 
by standing so straight that it leans back- 
ward, four and one half feet out of plumb. 
The leaning tower of Pisa, Italy (above) 

started in 1174 on a foundation of wooden 
piles only ten feet deep in soft ground and 
not completed until the middle of the four- 
teenth century, began to tilt when the third 
story was built. The “leaningest”’ tower in 
the world, it was 15}4 feet out of plumb in 
1829 and 16% in 1910. Its present rate of 
“fall” is an inch in twenty-five years. The 
leaning minaret of Jeddah, in Arabia, 
the port for Mecca, is seen at the right. 
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New Aerial Ambulance 


Speeding a bundred miles an hour to a 
base hospital, wounded Marines can 
teceive first aid treatment in this new 
ambulance plane—a transformed Loen- 
ing amphibian. It has room for two 
stretchers and a field doctor. Note the 
wide doorway to admit stretchers. 


Aviation in High School 


Working on actual planes in the 
classroom, overalled students in a 
new aviation course offered by 
Lane Technical High School, Chi- 
cago, master the “ground work’”’ 
as well as the theory of fiying. 
They ate seen at the right assem- 
bling an airplane motor. William 
A. Sears, aviation instructor at the 
achool, is at the left in the picture. 



















Future Pilots Assemble the Classroom Plane 


When your highest ambition is to be a flyer some day, going to school 
on a real plane is fun and nothing but! The Chicago high school 
students in this picture are having the time of their lives assembling 
the classroom plane after they have taken it apart. By actual work 
on the machine they learn the secrets of wing design and construc- 
tion, and other fundamentals of the game. This practical knowledge 
is supplemented by classroom lectures on the theory and mechanics 
of flight. A number of other high schools throughout the country 
have added aviation courses to their curricula in recent months. 
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With the Pacemakers in Flying 





Multiple Airport Beacon 
Mounted on a single standard, this 
mighty battery of searchlights shoot, 
red and white beams into the sky to guide 
night flyers into the Cleveland Munici. 
pal Airport. The beacon is on a roof, 






America’s First ‘‘Flying Train’? Goes 175 Miles 
A thrilling new kind of cross-country flying was introduced in the 
United States the other day when Dale Drake, a Pacific Coast glider 
pilét, hitched his motorless craft to a Fokker monoplane piloted by 
Lloyd O’Donnell, and soared for 175 miles over southern California 
at the end of a 500-foot rope. Near San Fernando, the towrope 
broke. Drake soared skillfully for ten miles and coasted to a safe 
landing in a barley field. Next day the “flying train’’—plane and 
glider— took off again. The photo above shows the machines and 
pilots standing side by side. The top picture shows them in the air, 


San Francisco “‘Attacked!” 


This remarkable photograph 
was taken during a recent dem- 
onstration by a squadron of 
Army battle planes of the ease 
with which a sky fleet might 
launch an attack on San Fran- 
cisco. Taking off from Crissy 
Field, the planes, in numbered 
order, kept perfect formation. 
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American Aviation Doubles in a Year—Catapults 


for Airports—Great Flights and New Inventions 


ITH last year’s air transport 
mileage just double that of 
1927, America has suddenly 
leaped forward as the world’s 
Jeader in aviation. The Aero- 
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for thirty-five and a half hours—longer 
than any other man in the world had 
flown alone. Previous endurance marks 
had been made with relief pilots taking 
turns at the controls, and the 150-hour 





41 


years, we are now discussing the reintro- 
duction of some such artificial starter. It 
would be used both to enable heavily- 
laden planes to take off easily, and to 
aid starting on smaller airdromes. 










increase four to one. 


flown. France 


jess than two million miles. 
Germany still led this coun- 
ty in airplane passenger 
travel, however, probably be- 
cause of lower fares resulting 
from government subsidy of 
foreign air lines. In America, 


52,994 passengers were carried, 
compared with 111,000 in 
Germany. 


Nickel-Plate Wings 


CKEL-PLATED cloth is 
the latest airplane novel- 
ty. J. J. Mascuch, a young 
Newark, N. J., inventor, has 
a process by which 
he can actually deposit nickel 
on fabric, by electrical heat 
treatment. When plated only 
one thousandth of an inch 
thick, the cloth, although it is 
sill flexible, becomes air-tight, 
it is said, and would be useful 
for leak-proof gas bags for 
dirigibles. Wood may also be 
treated with nickel. Thus an 
entire airplane, wings and 
fuselage, might be metal-clad 
at great saving in weight over 
present all metal planes. Nick- 
e-plated wings could be kept 
ice-free by an electric current 
used to warm them. 

An English plane builder, 
§. E. Saunders, recently de- 
cared that a process recently 
developed abroad to make 
fabric strong and noncorrosive 
by applying a metal coating 

revolutionize plane con- 
struction. Several laboratories 
have experimented with such 


too expensive to be practical. 





ical Chamber of Commerce reports 
airplanes, during 1928, flew 10,472,- 
- miles in the United States—a distance 
ivalent to more than forty round trips 
tothe moon! It was a gain of more than 
5,000,000 miles over the previous year, 
wd exceeded Europe’s percentage of 


Germany now is America’s nearest 
competitor, with more than 6,000,000 
is third, with 
4,600,000. Italy and England each flew 


record flight of the Army plane Question 
Mark at California was accomplished 





with a crew of five aboard. 

Jensen’s record was the more remark- 
able in that he used ordinary automobile 
fuel instead of the more highly refined 
aviation gasoline generally considered 
essential for airplane use. At the start 
his Bellanca plane was loaded with 440 


Revolutionary Cooling 


REVOLUTIONARY liquid for cool- 
ing airplane motors has been de- 
veloped by the U. S. Army Air Corps at 
Wright Field, Dayton, O. As announced 
by the War Department, it is ethylene 
glycol, a chemical employed as a base for 









gallons of the fuel. Bumpy weather aloft, 
he said, was all that prevented him from 
making an even longer record. 

















LSEWHERE in this issue, two famous 
i plane designers, Glenn H. Curtiss and 
Sikorsky, 
future with other leaders 
prophesy increased use of flying boats and 
amphibians, especially for travel over the 


looking into the 
in aviation, 


Igor I. 


seas. The photograph above gives a mag- 
nificent view of a twin-engined Sikorsky 
amphibian taking off from the waters of 
Biscayne Bay, Florida, leaving a wake of 
foaming white. Planes of this type may be- 
come the winged ocean liners of the future. 

















processes, but they have hitherto proved 


_Mascuch’s first experiment was with a 
linen handkerchief; he coated it with 
nickel half a thousandth of an inch thick. 
He has also nickel-plated such unusual 
objects as peanut shells and babies’ shoes. 


Solo Flight Record 


“LONE wolf” of the air recently 
A landed at Roosevelt Field, N. Y., 
an endurance record all his own. 
The pilot, Martin Jensen, had been up 


Catapults for Airports 


hour 
HAT airports of the future may em- 
ploy catapults to launch cargo-bear- 
ing planes is the novel suggestion of Major 
Alfred Hildebrandt, noted German flyer 
and air authority. Such an expedient, he 
points out, would be simply a return to 
the original gravity-power catapult used 
by the Wright brothers to give their early 
planes a “running start.” 
“Much fun was poked at the catapult- 
ing arrangement of the Wrights,”’ he says, 
“but as a matter of fact, after twenty-five 


hour. 


many antifreeze solutions. Used instead 
of water in radiators of water-cooled en- 
gines, it is said to eliminate more than a 


hundred pounds of needless 
weight, increasing a plane’s 
pay load and its speed. 

Four and a half gallons of 
the new fluid replace eighteen 
gallons of water-—a saving of 
eighty-four pounds. But this 
also reduces the size of the 
radiator required and means a 
further saving of some forty 
pounds. Also the air resistance 
of the radiator in flight is 
diminished, speeding up a 
plane as much as eleven miles 
an hour. 

Further consequences of its 
use may be that streamlined 
radiators may be placed in 
the wings of a plane, and that 
oversize water-cooled motors 
may replace present engines 
with no increase in weight. 

The liquid is clear, colorless 
and odorless, and its con- 
stituents may be obtained on 
the open market at com- 
paratively low expense. It 
boils at about 400 degrees F.— 
considerably hotter than boil- 
ing water. This feature per- 
mits water-cooled planes to 
operate at higher speeds. 


Spain-to-Brazil 


IHE year’s first trans-At- 

lantic flight ended in bril- - 
liant success when Ignacio 
Jiminez and Francisco Iglesias, 
Spanish aviators, landed their 
plane on the northeast coast’ 
of Brazil. They had com- 
pleted a nonstop flight of about 
4,000 miles from Seville, Spain. 


Fear for their safety during the 36- 
crossing, 
sighted by no ships, was quickly dis- 
pelled when they taxied down upon the 
aviation field at Bahia after a trip at an 
average speed of more than 100 miles an 
This made the seventh time the 
South Pacific has been crossed by air- 
plane, two previous flights having been 
nonstop—those of the 
Costes and Lebrix, and of the Italians, 
Ferrarin and Del Prete. 
flight, of 4,400 miles from Italy to Brazil, 
was the longest nonstop hop ever made. 


in which they were 


French aces, 


The latter 
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“[ Was Almost Cannibal Stew!” 


Famous Explorer- Photographer 











By 
MARTIN JOHNSON 


as told to 


Fitzhugh Green 


HEN we landed on the north 

beach of Malekula, one of the 

New Hebrides Islands in the 

South Pacific Ocean, we heard 
the weird music of a distant boo-boo, or 
gourd drum. This meant a cannibal feast 
was in progress. 

“Bring the camera! Hurry!” I told 
my native guide from Vao who claimed 
he’d once visited this dangerous tribe of 
man-eaters. 

But the guide hung back in fear. 

_““Not now, White Man. Listen! The 
boo-boo drum! We shall be but long pig 
for their feast!” ‘ 

“You desert me now, you black cow- 
ard, and you'll be long pig for my feast!” 
I warned him. 

The wretched guide’s eyes dilated with 


i When Martin Johnson 
» brought down a charg- 
oe. a ing rhino. He tells 
: here of a tragic ad- 
venture with these 
fierce jungle animals. 


Passing out the cigars. The famous explorer- 
photographer makes friends with a savage 
Swahili chief and wife, in British East Africa. 


terror. So the White Man was a cannibal, 
too! 

But the bluff worked. We went on; 
cautiously, for I knew there was real 
danger. We came to a small clearing. 
In its center was a fire around which 
moved rhythmically a circle of naked 





A lioness and her kill—a remarkable nighttime close-up of the queen of the jungle, for which Johnson 
risked his skin. Startled by the flare of the flashlight, the beast looked up, straight into the camera. 


Describes How It Feels to Mig. 
Death by Inches at the Crank of 
a Movie Camera—His Amazij 


Escapes from Charging Beast; 


aborigines. With long spears and a gay. 
age chant they kept time to the Ceaseless 
booming of the boo-boo. 

Trembling in every limb, my guide se 
up the camera. Though we were ¢op. 
cealed from the cannibals by a lacework 
of green leaves, he was sure we should be 
discovered and massacred, so that oy 
flesh could be added to that I knew was 
roasting on the fire. 

I focused, cranked, shifted film, and 
cranked again. And all the while I was 
doing this the unearthly noise of the 
cannibals kept up. 

Suddenly a wild desire to climax my 
film assailed me. It was not courage; 
it was the natural instinct of the bom 
movie maker. 

Before my companions could stop me 
I yielded to my sudden impulse, | 
sprang from our hiding place, carrying 
my camera over my shoulder, and rushed 
toward the cannibals. I was not even 
surprised when they fled shrieking into 
the jungle, pursued by what seemed to 
be a two-headed man with white skin. 
I set up and cranked again. Then! 
looked closely into the fire. 

A sickening sight met my eyes: there, 
broiling on green stakes thrust into the 
ground, was a human head with leave 
plugging its eye sockets! 

I was young then. I took chances Id 
never take now. 

Of course, we beat it before the canni- 
bals came back to find out what sort of 
devil had broken up their feast. But I 
was determined to know them better. 

Foolish move, too. “Don’t think you 
can get away with anything in dealing 

with cannibals,”’ Jack London had warned 
me a few years before. when he and I 
had cruised among these waters in the 
little Snark. ‘Remember, Martin, the 
cannibal is always thinking of you in 
terms of his next meal.” 


E NOW camped down the beach a 
few miles away. At night we ar 
chored off so we wouldn’t be ambush 
Next day the cannibals began to arrive 
They were curious, but cautious. 
chief, Nagapate, was a powerful blae 
with a cruel mouth and wicked eye 
When I gave him calico and ‘he 
invited us to his village. Eg 
The Vao guide absolutely refuel 
go. Said I could kill him and eat hum 
I wished. That was better than Te 
tortured first the way Nagapate 
do it. Not pleasant news, I assure you.” 
Over a winding trail we mounted 
plateau on which the village was loca 








June, 1929 
dealing out more calico and beads, 
yp my camera. Nagapate seemed 
[se oak the devil in my black box had 
be propitiated. So he ordered a dance. 
was lulled 


into a sense of false secur- 
ity by his hospitality. 


No one had ever 

ies of cannibals. I was doing 

te exalted in thoughts of the triumph 
rod have when I got home. 

Suddenly Nagapate shouted a sharp 

d. The dance ceased. Before I 

could let go my crank a circle of two 

hundred armed savages began to close in 

nme. I 

their evil eyes. 


HERE’S no use denying it, I was 
so) It must have been an act of 
Providence that saved me. I didn't rea- 
gon it out. Just before it was too late 
[seized my entire store of trading mate- 
ral and tossed it into the midst of the 
cannibals. Instantly a wild scrimmage 
for the spoils broke out. The oldest war- 
rors lost their dignity, and plunged into 
the mélée with the rest. Even Nagapate 
yas swallowed up in the dirt and strug- 
gling bodies. 

I seized my camera and ran for my 
life. Before I had gone a hundred yards, 
[could hear the noise of pursuit. But 
my few seconds’ start were enough. I 
made the boat in a state of collapse. 

Next day Nagapate brought his army 
to the attack. The humiliation of being 
twice outwitted by the white man was 
probably too much for his pride. But 
when the howling savages lined the beach 
and brandished their spears in our direc- 
tion we were too far out for them to 
reach. Luckily they were not canoe users. 

And then, incredible as it may sound, 
my photographer’s instinct still again got 
the better of me! Once more I risked my 
life and the lives of my little party to 
match my film against the cannibal’s wit. 
Iknew that while they would not respect 
me, their fear of the Powers of Darkness 
was stronger than life itself. 


§ I expected, toward evening Naga- 
pate and his mob disappeared in the 
direction of their village to get their eve- 
ning meal of half-cooked pig. Soon as 
they were out of earshot I hustled my 
little party ashore. On the beach I set 
up a white canvas screen and propped 
my projector with lumps of coral. By the 
time Nagapate’s men came creeping down 
the trail I was ready. 
I waited until the cannibals literally 
surrounded me. (Continued on page 151) 
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A pack of hyenas photographed 
at their midnight feast. Though 
they have enormously powerful 
jaws and claws, these night prow!- 
ers are noted for their cowardice. 


The lion which charged Johnson. 
“Scarcely had I started tocrank ¥ 
than the beast began to advance. 
His tail was flipping violently. 
Now and then he gave a roar.”’ 
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The herd of elephants, photographed a moment 
before they charged. Johnson’s procedure was 
“to get film and save our lives afterward.’’ 


The bull elephant preparing to charge. ‘At 
the first whiff of my scent his ears spread 
wide and his mighty feet shifted in irritation.’’ 


A herd of giraffes drinking at a water hole on the Chobe plains in the northern frontier district of British East Africa. This is one of the many re- 
markable photographs of African big game in its native haunts made by Martin Johnson during his four years of exploration in this wild region, 
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Leonardo da Vinci, from a portrait painted by 
himself, in the famous Uffizi galleries in Florence. 


“Da Vinci Did It First’ 


The Story of an Amazing Genius Who 
Devised a Flying Machine and Other 
Modern Wonders Four Centuries Ago 


By EDWIN W. TEALE 


HE whir of the Byrd and Wilkins 
airplane propellers in the Antarc- 
tic in recent months has directed 
fresh attention to a remarkable 
genius of four centuries ago. 
When alchemy and astrology were still 
regarded as exact sciences, he designed a 
flying machine embodying principles used 
in present-day aircraft and invented the 
propeller, and. when others had barely 
ceased thinking of the Straits of 
Gibraltar as the Portals of 
the Unknown, he included Ant- 
arctica in his map of the world! 
All of us know Leonardo da 
Vinci as the painter of “Mona 
Lisa,” “The Last Supper” and 
“La Belle Ferroniére,” the paint- 
ing over which such a furious con- 
troversy has been waged recently, 
as told last month in PopuLar 
Scrence Montutiy. His fame as 
a painter has obscured his reputa- 
tion as a great trail blazer of sci- 
ence. Yet he stated scientific laws 
that four centuries of experiment 
have not altered, and many of his 
simplest inventions have become 
part of our daily lives. The spiral 


spring hinge that shuts your screen door 
is a product of his mind. He invented the 
wheelbarrow, the rotating smokestack 
that turns with the wind, the flexible 
roller chain used on bicycle sprockets and 
in other chain-drive mechanisms. 

Every child in school, doing problems 
in addition and subtraction, is helped by 
this genius of long ago, who is said upon 
competent authority to have devised the 





Two of Da Vinci’s war machines—a chariot with mechanical 
swords and a man-driven predecessor of modern armored tanks. 
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Da Vinci’s drawings for his invention of th 
flexible roller chain, used today on } 
sprockets and other chain-drive mecha: 





plus and minus signs used the world oy 
Leonardo was born in 1452 in a fort 
hill village in Tuscany, Italy, the sow 
Florentine notary. A strong, ami 
beautiful child, he early showed a gift 
music and drawing. At seventeen, he 
came the pupil of the famous 
Andrea del Verrocchio. A year | 
Verrocchio allowed him to paint a si 
angel in a large picture of “Christ’s f 
tism.”” So superior was this small bitg 
work that, according to the story, Ver 
rocchio acknowledged the genius of the 
eighteen-year-old boy by laying down his 
brushes and never touching them again, 
For the next ten years, Leo 
painted under the favor of 
the Magnificent, in Florence. His days 
were spent in incessant painting 
study. They were too full of work fe 
roistering, and he led a singularly ie 























life in the dissolute court. His physi 
strength was so great that he could 
iron bars over his knee and twist hore 
shoes. He rode unbroken horses for sport 
and is said to have been able to disarm 
any adversary and to have had no equal 
in running, wrestling, and swimming. Ye 
his nature was so gentle that he used to 
go about Florence buying caged birds in 
order to give them their freedom. 


HILE he was winning recognition 

as a painter, sculptor, and architett, 
his active mind was seeking “the soul of 
things” in all branches of learning. He 
kept lists of people who possessed knowl 
edge, and of books he wished to consult, 
and made long journeys to see them. Mi 
his manuscripts are often 
notes as: “A grandson of 
the painter has a book on water 
which belonged to his father.” 

The most gifted and brilliant 

man of his age, he worked 
than anyone around him. Hisolt 
repeated maxim was: “S 
water loses its purity, even so doe 
inaction sap the vigor 
mind.” Leonardo never pub- 
lished a line. But when he died, 
thousands of pages of manuserij 
which had accumulated during 
his life, recorded the harvest @ 
his active intellect. Because 
wrote from right to left in th 
Oriental manner, these mani 
scripts (Continued on page 148) 
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Operation of the ventilating system that sup- 
plies fresh air in House of Representatives. 


PROBLEM that had baffled ex- 
perts for more than sixty 
‘years was solved recently when 
fresh air, in abundant quanti- 
ties, flowed for the first time 
through the Hall of the House of Repre- 
sentatives in the National Capitol, & * “ 
Washington, D. C. . Surrounded on all S aoe Spe By, 
sides by offices, with no side windows, the lo fe £ AND PRESS ROOM!” 
Hall had obtained fresh air only through - 1 a . Wr til eea| i Ure 
skylights in the ceiling. Attempts to 4 Ait ‘ Nd RyVENTICATING | 
remedy the situation failed until, the <i ‘ S > 1 Y 
other day, a huge automatic ventilating | 
system was set in motion. Its operation 
is pictured here. Drawing in air from the 
streets, the apparatus first cleans it and ? » 
regulates its temperature and humidity. y | A aren 
The conditioned air then enters the Hall FR. NST L— GNecrponHLY 2 "y 
through the ceiling, and leaves through y/ >. dee al 
vents under the seats. a 
Outside air, entering the apparatus, 
meets a series of upright grids—bars 
covered with a film of oil which collects 
germs and dirt. As much as ninety- 
eight percent of the foreign matter is [ran LIN 
removed from the air as it passes through. — | 2ES2RRryss 
Beyond, a humidifying compartment = [£0R REGULATING 
sprays the air with water, regulating its ? DN 
moisture content. In winter, the sprays FAN MOTOR ~ 
af warm, increasing humidity. In hot 
weather, they are cold, condensing the 
moisture and making the atmosphere 
within the Hall less sultry. rin HOTS 
A separate system of the same type REFRIGERATOR 


supplies fresh air to the lobby, coat ge ee SPRAY WATER * 
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Design and mechanism of Major Segrave’s $170,000 Golden Arrow, which enabled it to attain a speed of 231 miles an hour. 


FRIGHTENED little woman sat in the grandstand, strangely 
silent. Across the sand below her streaked a human bullet. 
She covered her eyes. It was her husband, racing against time 
in the fastest motor car on earth. His chance of emerging 


alive, he had figured, was one in ten. 


The bullet flashed by—and 


here is the story of how it hit an almost incredible new speed mark. 


AR down the tawny strip of sand 
that borders the ocean at Day- 
tona Beach, Florida, a tiny speck 
appeared. A faint buzz swelled 
to a roar. A blurred outline shot past— 
a man in a 1,000-horsepower car, going 
nearly four miles a minute. Fifty 
thousand spectators roared encourage- 
ment the driver could not possibly hear. 

Major H. O. D. Segrave, daring 
Britisher, in the strangely streamlined 
Golden Arrow, had hung up a new auto- 
mobile record of 231 miles an hour— 
twenty-four miles an hour faster than 
any man ever had traveled before on the 
surface of the earth. 

Can you imagine going at that speed? 
If Segrave’s car, traveling that fast, had 
hurtled off a platform inclined at forty- 
five degrees, it could have leaped the 
width of the St. Lawrence River at 
Quebec, in a broad jump two thirds of a 
mile long. Had the imaginary platform 
been tilted about ten degrees higher, 
Segrave and his car would have zoomed 
upward in a high jump that would easily 
have taken them 100 feet over the Eiffel 
Tower in Paris, 984 feet high! At 231 
miles an hour, Segrave was moving 
nearly twice as fast as would the body 
of a man when it struck the ground after 
falling from the top of the Washington 
Monument. 

Such was the staggering speed the 
Golden Arrow attained. Twice Segrave 
made a human bullet of himself, once 
each way over the one-mile course. The 
official time recorded, 231.36 miles an 
hour, was the average of two laps, one 
each way over the course. As a matter 


of fact, however, the time on each lap 
was approximately the same. Steaming 
water was hurled into his face from a 
broken radiator tap. Repeatedly, there 
were sickening swishes as his tires ripped 
through dangerous wet streaks of sand. 
Only by aiming the three-ton car, 
equipped with rifle sights, at red arc 
lamps, strung along the course, could 
Major Segrave guide the machine. One 
of these sights, equipped with crossed 
wires, was on the nose of the car, the 
other, a naked sight, was just in front of 
the driver. 

Before he started, he told reporters 
that he had but one chance in ten of 
emerging alive. And, afterward, he 
announced that he would never race 
again. Once before he had declared he 
was through with auto racing. That was 
in March, 1927, after he had set a 
203-mile-an-hour mark in his Mystery S 
car at Daytona. That achievement had 
climaxed a career devoted to -racing 
which started in 1919, after Segrave had 
served in the infantry, machine gun, and 
aviation branches of the British army 
during the war. In 1922 he won a 200- 
mile race in London, then next year the 
French grand prize at Tours. In the 
following months he raced in Spain, 
Switzerland, and other countries and 
earned new laurels. 


FTER his record in the Mystery S, 
everyone thought that Segrave, 
thirty-two and married, was through with 
racing. But English engineers who built 
the Golden Arrow persuaded him to 
drive it this year to win back for Britain 


the speed record that America had cap. 
tured since his retirement. To do it, he 
ran risks that he had never braved in all 
his spectacular past. 


T A speed of 231 miles an how, 
ordinarily gentle air delivers a 
hammer blow. Contrast it with a ninety. 
mile gale and you have some idea of its 
force. Had Segrave ventured to extend 
his head outside the shielded cockpit, his 
neck would have been broken instantly. 
The front of his car bucked an air resistance 
of more than four tons—and more than 
half of the motor’s thousand horsepower 
went to overcome this force alone. 

If a tire had blown, Segrave’s cat 
would have been hurled through the air, 
probably causing his death. When 
Frank Lockhart’s Black Hawk Special 
suffered a punctured tire in a Daytona 
speed test last year, the car somersaulted 
and crushed that brilliant young racing 
driver, killing him instantly. To averts 
repetition of such a tragedy Segrave did 
not rely on the ordinary four to six-ply 
tires, but brought with him from E 
thirty fourteen-ply tires, carefully built 
at a cost of $2,500 apiece to last the 
fifteen-odd seconds it took him to cover 
the mile course. No tire could stand such 
a pace longer, and Segrave changed the 
whole set of four before his second run. 
The treads of the first set were torn, the 
strain of fifteen seconds at that § 
being all rubber and fiber could stand. 

Before each of his record runs Segrave 
filled a box in the tapered nose of his cat 
with crushed ice to cool the blistering 
motor. In first speed or “low gear” 
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Arace that death won—Lee Bible roaring 
down Daytona Beach in J. M. White’s 
Triplex, in an attempt to beat Segrave’s 
. At 200 miles an hour he lost 
control and crashed into a sand dune. 


car traveled ninety-nine miles an hour. 
The twelve-cylinder motor with the 
cylinders arranged in three banks would 
consume seventy gallons of super-re- 
fned gasoline in an hour. A huge fixed 
rudder or tail fin at the rear brought the 
car back on its course whenever a de- 
pression in the sand hurled it into the air. 

The Golden Arrow itself is low-hung, 
being at points about six inches from the 
gound. The graceful streamlined racer 
resembles more the fuselage of an air- 
plane than it does the body of a con- 
ventional car. In fact, it was patterned 
after the fuselage of the airplane S-5 
which won the Schneider cup for speed 
at Venice last year. 


HE S-5, by way of comparison with 

Segrave’s speed, made 318 miles an 
hour, but only a plane could have out- 
distanced Segrave’s machine. He would 
have shot by Herr Opel’s rocket car, 
capable of 156 miles an hour on railroad 
tracks, as if the latter were standing 
still. The world’s speed mark for loco- 
motives is said to be held by an experi- 
mental electric locomotive in Germany 
that made only 120 miles an hour. Steam 
locomotives make, at best, only about 
a hundred. Power boats trail behind, 
their record speed being ninety-four miles 
an hour. 

In the Golden Arrow some engineers 
see more than a hint of the fast auto- 
mobiles of tomorrow. These may take 
on more and more the appearance of air- 
planes, even though they do not leave 
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All that was left of the seven-ton Triplex. 
death, as did a camera man standing in the path of the car. 


the ground. That the science of aero- 
dynamics will play a large part in the 
future of the automobile is freely pre- 
dicted. 

Capt. J. S. Irving, British designer of 
the Golden Arrow, foresees steel-tired 
juggernauts of 400 mile speed, and 
engineers say there may be no practical 
limit to speeds that cars may eventually 
reach save that of their roadbed! No 
one knows, today, the human speed 
limit—that is, the speed which an auto- 
mobile driver can survive. But most ex- 
perts agree that speed alone, so long as it 
is not jerky, has no direct physical danger. 



















Bible met instant 
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‘ Apparently the driver can keep pace with 


the car. 


ILL Segrave’s record stand? Most 

observers believe it will for some 
time to come, though Segrave thinks that 
the Golden Arrow could attain a top 
speed of 240 miles an hour. The only 
other car with any chance of such a 
record—the seven-ton Triplex built by 
J. M. White, Philadelphia sportsman— 
reached what may have been its limit 
when last year, driven by Ray Keech, it 
set the 20714-mile record that Segrave 
broke. 

This year, shortly after 
Segrave made his new 
mark, Lee Bible, a Day- 
tona mechanic, raced the 
Triplex in an attempt to 
wrest the record from the 
Britisher. At a 200-mile 
speed, the machine 
swerved and crashed into 
a sand dune. Bible and a 
camera man standing in 
his way were killed. Some 
experts said that the fault. 
lay in the car’s design, 
making it difficult to con- 
trol at such a velocity. It 
was not streamlined, and 
depended on brute power for its speed. 
Segrave suggested, instead, that Bible 
may have released the speed control 
suddenly when he found himself veering 
away from the course, toward the sea. 
At a 200-mile speed, the sharp decrease in 
velocity might easily have sent the car 
out of control. Segrave required a three- 
mile run to bring his own car safely to a 
stop after covering the mile course, and 
as long to bring it up to speed for the 
start. 

The speedway at Daytona Beach is 
probably the only one in the world where 
Segrave could have made his record. For 
autqmobiles that travel better than 150 
miles an hour there is no possibility of 
taking curves. A runway twenty miles 
long is required, straight as a surveyor’s 
line. A beach of hard sand fulfills the 
need. Europe’s only beaches are dotted 
with sand dunes. Only Daytona 
Beach, Florida, in all the civilized 
world, fulfills the necessary con- 
ditions. Here the American Auto- 
mobile Association lays its timing 
wires—a pair of thin wires 
stretched across the sand at a two- 
inch height, placed’ a mile apart. 
These operate an electric recorder 
when a car’s wheels strike them. 
Segrave, by maneuvering to hit 
the wires despite their near- 
invisibility, managed to hang up 
his world mark. 


UPER-SPEED tests, and auto 





The Golden Ar- 
row from the rear. 
Patterned after a 
seaplane, its long 
tail fin keeps it 
to the course. Left: 
Major Segrave 
standing beside the 
car. Note the low- 
hung body and curi- 
ous, inclined nose. 


races—are these “objectless”’? 
The modern pleasure and business 
automobile is the best answer to 
that, declares Ernest N. Smith, 
general manager of the National 
Automobile Association. It owes its 
balloon tires, its small multi-cyl- 
indered engine, in fact three fourths 
of all its present refinements, to the 
gruelling tests of the race track. For 
this reason the A.A.A., he announces, 
will continue to sanction high speed 
driving. 
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KARL VOOGHT 


HE bird that adorns the 

silver dollar is not the 

savage robber of the air 

people have believed him 

to be, but a model citizen. 
Dr. Francis H. Herrick, professor 
of biology in Western Reserve 
University, Ohio, recently an- 
nounced this conclusion after 
spending five years studying the 
daily life of bald-headed eagles 
from an observation post atop a 
hundred-foot steel tower, over- 
looking a nest on the shore of 
Lake Erie. 

Benjamin Franklin is said to 
have called the eagle “‘a bird of 
bad moral character.””’ Most 
people of his time, believing that 
it stole lambs and even babies, 
agreed with him. For 150 years no 
systematic study had been made 
of the food and domestic habits 
of the eagle. When Dr. Herrick 
finished his work he had proved 
that the eagle is guiltless of many 
crimes attributed to it, that it car- 
ries off few chickens, probably no 
turkeys, and certainly nolambs nor 
children, and that it never attacks 
man without provocation. 

Male and female eagles mate for 
life. Working side by side, they 
keep house in the same nest year 
after year. The mother bird lays 
two—or at most three—eggs each 
season, and the father bird takes 
his turn sitting upon them. . 

Every spring they add to their 
nest a new layer of sticks, cornstalks, 
straw, and pine boughs, thus enlarging 
it about three inches a year. Some of the 
sticks they carry through the air are more 
than six feet long and two or three inches 
thick. These they usually pick up from 
the ground. Sometimes, though, the 
huge birds, often seven feet across the 
wings, have been observed to fly against 
the dead branch of a tree, seize it with 
both talons, and break it off by sheer 
force. Often they carry whole cornstalks, 
still bearing the yellow ears, to the nest. 
Once a bird was seen flying home with 
twenty-five feet of rope dangling from its 
talons! 


HE nest observed by Dr. Herrick was 
thirty-six years old. It rested in a 
treetop eighty-one feet from the ground, 
weighed two tons, and was twelve feet 
high and eight and a half feet across the 
top. This width allows the eaglets to 
stretch their wings in short hops before 
they take off for their first flight, which 
often covers a mile. When eight weeks old 
they exercise by lifting six-foot sticks. 
Bald-headed, or American, eagles are 
found only in North America. As a rule, 
eagles live long. A golden eagle in Vienna, 
Austria, lived for 104 years in captivity. 
However, the number that reach maturity 
is small, because of their many enemies. 


Remarkable photographs of 
American eagles in their nest, 
taken by Dr. Francis H. 
Herrick from his observation 
tower. Above: Mother eagle 
feeding her two nine-weeks-old 
eaglets, bill to bill. At right: 
A closer view of the magnifi- 
cent bird, pausing for a 
moment after bringing in a 
fish for her youngsters’ meal. 
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It has been estimated that if a pair of 
eagles hatch out two eaglets a year for 
fifty years, only one pair of the young 
birds will reach maturity. During the 
last century American eagles have de- 
creased in number until today they are 
almost extinct. 


Towers of Mystery 


HEN the Schneider Cup Race for 

speed planes is run off in England 
next September, many a spectator will 
inquire curiously about a huge floating 
tower that will mark a turning point of 
the course—and few can tell him what 
it is. A six-sided affair of concrete, it 
rears itself in steps 130 feet above the 
water off the eastern end of the Isle of 
Wight, where it replaces the old Nab 
lightship. 

For long the secret of this “mystery 
tower” and of others like it has been 
closely guarded by the British Admiralty. 
Even today few Britons know of their 
existence. They call to mind other towers 
of mystery that have startled public 
imagination with reports of artificial 
thunderbolts, “death rays,” and fan- 
tastic experiments with ultra-powerful 
scientific instruments. 

During the war the British towers were 
secretly assembled, on a little-frequented 


« 





JUNE, 1999 


’s News 


beach, to be floated into 

at high tide. Rumor wi rate 
were to be used in defense aga; 
submarine invasion of the 
lish Channel. Now their real 
object is said to have been the 
raising of torpedoed ships from 
the sea bottom in as much as 
twenty fathoms of water, | 
shallow water, two towers with 
hawsers between would be part| 
sunk by admitting water to a 
chambers, then pumped out to 
lift the ship between them, [hy 
deep water the entire tower would 
be submerged. Its top bore an ob. 
servation chamber. The first was 
completed just after the Armistice 
was signed. 


BLAST of dynamite de. 

stroyed America’s most {y. 
mous mystery tower, “Tesla’s 
Tower,” at Shoreham, Long Is 
land, N. Y., in 1914. No on 
knows why, or who s¢ 
it off. It had bee 
about half completed, 
at a cost of three quar. 
ters of a million dollars, 
From its mushroom. 
like dome, Nikola Tes. 
la, electrical inventor, 
planned to hurl ele. 
tric current of millions 
of volts into the earth, 
It was a part of his 
revolutionary scheme 
to transmit power with- 
out wires to every cor- 
ner of the earth. Tesla 
announced only last 
November exclusively 
in PopuLAR ScreENcE Monta ty that within 
three years he expected to complete’ new 
electric tower. 

Here and there about ‘the world 
strange towers still carry on the fascina- 
tion of mystery. Only recently a mon- 
ster pyramid that a millionaire writer is 
erecting in the Ozarks, at Monte Ne, 
Ark., was revealed to be a crypt for 
records of twentieth century civilization 
to be preserved for generations thousands 
of years hence. A different sort of mys- 
tery structure is the futuristic-patterned 
“Einstein Tower,” at Potsdam, Germany, 
where wonderful instruments are testing 
Einstein’s latest theories of time, space, 
and a “four-dimensional” world. 


The New Paper Money 


OR many weeks, the presses of the 
U. S. Bureau of Engraving and Print- 
ing, in Washington, D. C., have been 
running night and day, turning out anew 
type of paper currency, two thirds the 
size of that now in use. The bills— 
thousand tons of them—will be distrib- 
uted in July to replace the 900,000,000 
pieces of paper currency now in use. 
The new size allows twelve bills to be 
made from a sheet that produced only 
eight before, thus saving the Government 
huge annual sums. The smaller bills 
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can be carried in pocketbooks without 
folding, so that the money, which usually 
wears out at the creases, will last longer. 

Ever since the time when cattle was 
wealth, the tendency has been to seek 
smaller and more easily carried objects 
to represent value. In early civilizations, 
the buyer drove his ox to market and ex- 
changed it for what he bought. Ten 
sheep were equal to one ox in ancient 
Rome; and Homer, the early Greek poet, 
in his Iliad, speaks of the value of war- 
rors’ armor in terms of oxen. 

Later, smaller objects of value were used 
in trading. The Fijians used whale’s 
teeth; the Indians, wampum, made 
from shells. ‘Tribes in the South 
Sea Islands utilized red feathers for 
money. Dwellers in early Scotland 
are said to have used iron nails in 

Jace of currency. 

The first real coins are believed 
to have been cubes of gold made by 
the Chinese. The flat, round shape 
of our coins came from the Greeks. 
After experimenting with square, 
hexagonal, and octagonal shapes, 
they found round coins best. At 
the end of the eighteenth century, 
silver was the chief form of money. 
At present, gold is supreme. In the 
future, some entirely different sub- 
stance—a speaker before the Amer- 
jean Chemical Society says it will be 
nitrogen—may form the world’s 
basis of wealth. 

When the new bills appear in 
July, yellowbacks will be a thing 
of the past. All of the new currency 
is to be green. Each denomination 
is to have a distinctive portrait, so 
its value can be seen at a 
glance and note raisers cannot 
make a ten- or a hundred- 
dollar bill of a one. The face of 
Washington will be on all 
dollar bills; the face of Jeffer- 
son on all twos; Lincoln on all 
fives, Hamilton on the tens, 
Jackson on the twenties, Grant 
on the fifties, Franklin on the 
hundreds, McKinley on the 
five hundreds, Cleveland on 
the thousands, Madison on 
the five thousands, and Chase 
on the ten thousands. 


Back to the Flood 


ETURNING from a seven- 
year archeological expe- 
dition in Mesopotamia for the 
Museum of the University of 
Pennsylvania and the British 
Museum, Prof. C. Leonard 
Woolley reports the discovery 
of an eight-foot layer of clay 
which he says was deposited during the 
inundation of the Euphrates River known 
in Scriptural accounts as The Deluge. 
The discovery constitutes the first 
historical substantiation of the Biblical 
story of Noah’s flood. What Professor 
Woolley and his associates found were 
the effects of an overflowing of the 
Euphrates over the low-lying land of 
Mesopotamia. To the dwellers in that 
ancient country, the flooded region may 
well have seemed to comprise the whole 
earth. The eight-foot clay deposit was 
found overlying older strata not only at 
one point but in three different places as 





recently unearthed by the Field Museum-Oxford 

University joint expedition in the ruins of Kish, 
Mesopotamia, believed to have been the first city 
founded after the Flood. In the top photograph work- 
men are seen uncovering the ruins of the ancient city. 
The picture just below it shows the wheels of the oldest 
vehicle ever found, a chariot dating back to about 3,500 
B. c. Near by were skeletons of the animals that drew 
it. In circle: L. C. Watelin, field director, applying a 
preservative coat of varnish to the wheels. Right: A 
copper rein ring found on the front of the chariot. 


Ree of one of the earliest civilizations, 
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much as 200 yards apart, indicating a 
flood of great proportions. 

The story of The Deluge contained in 
the Book of Genesis tells how “all the 
fountains of the great deep (were) broken 
up, and the windows of heaven were 
opened” and it rained for forty days and 
nights. The waters rose to a height of 
fifteen cubits, about twenty-one feet, 
covered the earth, and drowned all crea- 
tures except the occupants of the Ark. 
The Flood receded after one hundred and 
fifty days, when Noah, his family, beasts, 
and birds found themselves safe on the 
mountains of Ararat. 





Another account of the Flood is the 
Sumerian story, contained in written 
versions that go back to 2,100 B.c. It is 
virtually the same as that in the Bible, 
but relates that the disaster arose from a 
violent quarrel among the gods. 


ROFESSOR WOOLLEY conducted 

his excavation work in the ancient 
Sumerian ruins at Ur of the Chaldees, the 
birthplace of Abraham. By unearthing 
pottery, utensils, and human remains, 
indicating a race of high culture and com- 
mercial development, the archeologists 
established a Sumerian civilization dating 
back to 4,000 B.c. 

Reaching the bottom of the layer of 
earth containing evidences of human life, 
the excavators came upon a stratum of 
silt or sand about eight feet deep. Be- 
neath this were unmistakable traces of 
another and older civilization. In this 
layer were pieces of pottery 
and other articles of daily use, 
as well as expertly molded 
bricks, which, Professor Woolley 
holds, were used by the people of 
Noah’s time in building homes. 

About the same time, the 
joint expedition of the Field 
Museum at Chicago and Ox- 
ford University, under the di- 
rection of Prof. S. Langdon, of 
Oxford, reported important 
finds in the ruins of Kish, in 
Mesopotamia, believed to have 
been the first city founded 
after the Flood. Among the 
discoveries were the remains 
of the oldest vehicle ever 
found, the wheels of a chariot 
dating back to about 3,500 B.c. 


Gems Live and Die 
GERMAN _mineralogist 


announces that _ inves- 
tigation by X-ray and other 
methods has convinced him that stones 
“breathe,” live, age, and die! 

The scientist found that gems possess 
characteristics closely resembling thse 
of the human body. They absork «nd 
eject carbonic gas—a function akin to 
our breathing. Crystals, as well as hard 
rocks, such as granite, He discovered, will 
show signs of age in time and finally will 
break up into sand—which is their way of 
dying. 

The mineralogist’s findings constitute 
the latest addition to the wealth of fact 
and legend which, through the ages, has 
grown up about stones, crystals, and gems. 
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Archeologists have 
found Babylonian cylin- 
ders carved from lapis 
lazuli engraved with texts 
showing them to be 6,000 
years old! The earliest 
market for gems was that 
of Babylon, at about 
4,000 s.c. In Eygpt, the 
two highly prized miner- 
als, malachite and lapis 
lazuli, were employed as 
currency, just as were 
gold and silver. 


DAY the diamond is 
_ universally regarded as 
the peer of gems. Though 
the pearl, emerald, and 
ruby are more precious, 
the diamond is the hard- 
est, most imperishable, 
and also the most brilliant of minerals. 
Jewel experts have calculated that less 
than 47,000,000 carats of cut and polished 
diamonds exist in the world. These 
would weigh about ten and a half tons 
and could be put into a large clothes 
closet. Their value is approximately 
$5,000,000,000, and a large share of them 
is in the United States. 


l R. GEORGE F. KUNZ, one of the 
world’s foremost authorities on gems, 
estimated not long ago that a solid column 
of diamonds, about three and a half feet 
square and twelve feet high, would repre- 
sent the mass of diamond material taken 
from the mines in South Africa since 1890. 
And a man can carry a million dollar’s 
worth of diamonds in his vest pocket! 

‘The custom of wearing birthstones, and 
the origin of the belief in the various vir- 
tues inherent in them, have been traced 
to the breastplate of the high priest men- 
tioned in the twenty-eighth Chapter of 
Exodus. The stones in this breastplate 
were set in four rows, with the names 
of the children of Israel engraved, 
one on each stone. The stones are 
believed to have been carnelian, 
chrysolite, emerald, ruby, lapis la- 
zuli, onyx, sapphire, agate, amethyst, 
topaz, beryl, and jasper. 

The colors of some jewels are 
greatly affected by radioactivity. 
This is particularly true of the 
sapphire. The yellow corundum, or 
oriental topaz, may have been form- 
ed from the blue corundum under the 
influence of radioactive substances 
present in the soil in which the 
sapphire was embedded. Different 
shades of color may be presented by 
different stones of the same species. 


Airship Ribs Tested 


HE U. S. Bureau of Standards 

recently tested samples of dura- 
lumin girders to be used in the two 
6,500,000-cubic-foot dirigibles, larg- 
est ever built, now under construc- 
tion for the Navy in Akron,O. In the 
grip of a huge compression machine 
in the Bureau’s laboratory at Wash- 
ington, D. C., they showed surprising 
strength. A girder you can pick up 
with two fingers will support the 
weight of six men! 


Teg 
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A mighty compression machine in the U. S. Bureau of Standards Laboratory, 
Washington, D.C., tests strength of duralumin girders for the Navy’s new dirigibles. 


storms three times as severe as any the 
present Navy dirigible Los Angeles can 
survive. They will permit the construc- 
tion of two sky dreadnaughts large 
enough to carry five scouting planes. 
These will be lowered through large trap- 
doors in the bottom of the airship. 

The search for new bones to form the 
skeletons of air giants at the Zeppelin 
works, in Germany, led to the discovery 
of duralumin. While experimenting with 
various aluminum alloys, between 1903 
and 1911, Alfred Wilm, a research chem- 
ist connected with the company, stumbled 
upon it. It contains about ninety-four 
per cent aluminum, with copper, manga- 
nese, and magnesium added. 


TEEL framework for airships is strong, 

but heavy. Wood is light, but weak. 
Duralumin combines the advantages of 
both. In strength and lightness, it has 
proved to be seventeen percent better 
than alloy steel. Compared with alumi- 
num, its strength is twice as great, while 
its weight is only one _ twentieth 
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greater. A child can lift a 
girder as long as a row of 
three automobiles! 
Airplanes, as well ag 
rigid airship frames, are 
now constructed of 
featherweight metal, It 
was introduced into the 
United States in 19]9 


Harness the Sun 
for Power 


ARNESSING the 

sunlight, dream of 
inventors, approaches re. 
alization in a_ bandy- 
legged, fifty-five-foot tow. 
er of concrete and steel 
that Dr. W. J. Harvey, of 
the Royal College of Sei. 
ence, recently erected a 
few miles outside the city of Toronto, 
Canada. It is the latest of a long series of 
attempts by engineers to capture and 
harness the 500 horsepower of energy 
that continually deluges every acre_of the 
earth’s surface when the sun is shining. 

Could this be done on a commercial 
scale, experts say, smokeless, sootless, 
and silent power plants run by the sun 
would replace our coal-fired power sta- 
tions. To date, the most promising at- 
tempts to harness solar energy have met 
with indifferent success from a commer- 
cial point of view—yet they show that 
the possibility is based on sound theory. 

In Dr. Harvey’s new “sun engine,” a 
mirror of 600 panes turns to follow the 
sun, and reflects upward a white-hot 
beam of light. At its focus thirty feet 
above, the temperature is of 3,000 to 
6,000 degrees F. An elevator-workshop 
raised or lowered by a crank, according 
to the degree of heat required, admits 
the beam through a trapdoor. To date 
the harnessed sunlight has done such di- 
verse jobs as charging storage batteries, 
drying fruits and vegetables, and 
manufacturing certain chemicals, 
such as pure oxides. 

A few years ago, a highly ambi- 
tious project along similar lines was 
carried out in Egypt. Mirrors cover- 
ing a half acre of ground were ar- 
ranged to turn with the sun’s move- 
ment, and to concentrate its rays on 
a boiler that supplied vapor to run a 
steam engine. This plant, operating 
under the most favorable conditions, 
developed a paltry fifty horsepower, 
despite its costly equipment. 





ERHAPS more practical is the re- 

cent plan of Prof. Georges Claude, 
noted French physicist, to put sun- 
light to work indirectly. He recently 
visited Cuba to determine the possi- 
bility of installing somewhere on the 
coast a steam turbine that would be 
run by the difference in temperature 
between sun-warmed water at sea 
level and cold water from the depths. 
A test installation on the banks 
of a French river already had shown 
that such a machine would work. 

If it were possible to turn sunlight, 
say, into electrical energy by making 
it drive a dynamo, the resulting 
power could either be used on the 
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Novel “sun engine’? near Toronto, Canada. Sunlight 
reflected from a 600-pane mirror (lower right) charges bat- 
teries and dries vegetables in elevator-workshop above. 


spot or transported elsewhere m 


Such girders will give the hulls of 
another form. Thus a serious pro- 


new dirigibles strength to outride 
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John Bellamy Taylor, General Electric en- 
gineer, transmitting music over a beam of light. 


] was made before a recent meeting 
of the Association of German Chemists, 
in Berlin, that huge sun en- 
gines along the river Nile be 
erected to decompose water 
electrically into hydrogen gas, 
and that this “‘bottled sun- 
shine” be transported to all 

rts of the world to be burned 
for light and heat. 


Music by Light! 


N THE darkened ballroom 
of the Hotel Astor, New 

York City, recently, a beam of 
light swung toward a small 
glass target. When it touched 
the glass, the light burst into 
music! A man placed his hand 
before the beam _ projector. 
The music stopped. He spread 
his fingers, and the music 
swelled. He closed them slight- 
ly and it diminished. 

In this dramatic fashion, John Bellamy 
Taylor, a consulting engineer of the 
General Electric Company, demonstrated 
before members of the American Insti- 
tute of Science his apparatus for making 
sound visible and light audible. 

The sending apparatus of his invention 
transforms the sound produced by a 
phonograph record into electrical vibra- 
tions, and these in turn into light waves. 
A photo-electric cell in the receiving 
apparatus catches the light and turns it 
back into electrical impulses that are 
transformed again into sound. From 
the beam projector to the receiver, sound 
travels on waves of light. 


AYLOR calls his process “ narrowcast- 

ing” to distinguish it from broadcast- 
ing. A somewhat similar, invention that 
transmits sound by means of light has 
been constructed by Dr. Hans Thirring, 
a university professor in Vienna, Austria. 

At present, “‘narrowcasting”’ is only a 
spectacular laboratory stunt. Its prac- 
tical value has yet to be demonstrated. 
One suggested application is in sending 
secret messages over short distances, as 
between outposts in time of war. High 
frequency light waves are not recorded 
by the most sensitive radio sets. By using 
infra-red or other rays that cannot be 
seen by human eyes, beams of “invisible 
light” might carry messages past the 
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very eyes and ears of enemy observers. 

The reason radio waves circle the earth 
instead of flying straight out into space, 
experts believe, is because they are re- 
pelled by a mysterious “radio roof,” the 
so-called Heaviside layer. That light 
rays pass through this layer is shown by 
the fact that the moon shines in reflected 
light from the earth. Thus it is suggested 
that if the dream of interplanetary 
communication is ever realized, light 
waves will carry the messages. 


Our Faces from Fishes 


AN got his face from a fish, according 


to Dr. William King Gregory, of the 
American Museum of Natural History, 
New York City. The other day he ex- 
hibited a series of modeled heads demon- 
strating that every one of man’s twenty- 
eight skull bones has been inherited, in an 
unbroken succession from fish that lived 
millions of years ago. 
You have probably heard man defined 





Dr. W. K. Gregory, of American Museum of Natural History, with 
models illustrating how human face may have evolved from face of fish. 








Know About Ships? 


EST your knowledge with 

these questions, chosen 

from hundreds asked by our 

| readers. You will find a list of 
| the answers on page 122. 


How Much Do You 


1. Why do motorships have 
funnels if they have no need 
for a funnel to carry off 
smoke from a furnace under 
the boiler? 

2. Why can’t you put a ship’s 
propellers at the front and 

| pull it like an airplane? 

3. What is the advantage of 
an oil-burning motor over 
steam engines for ships? 

4. What isa sonic depth finder 
and how does it work? 

5. How is the air in a subma- 
rine purified during a long 
voyage under water? 

6. What keeps a ship from 
rolling over in the water? 

7. What is a sextant and how 
is it used? 

8. How can they use steel to 
build ships when steel 
won’t float? 
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Dr. Hans Thirring, of Vienna, Austria, receiving 
sounds that are transmitted over light waves. 


as “the animal that thinks.” Another 
definition. might be, “‘the animal that 
has control of its face.” 

Tests with monkeys have shown that 
they cannot smile. The reason is that 
they have no muscles to smile with. No 
other animal has so many facial muscles 
to alter its expression as 
man. One fourth of all the 
muscles in the human body lie 
in the face and neck. Origi- 
nally, most of them were under 
direct control of the auto- 
matic nerves. They operated 
under the promptings of the 
emotions, independently of the 
will. Gradually the brain has 
gained ascendency. Genera- 
tions of training enable us to 
smile when we are sad and to 
act emotions we do not feel. 

When you look at the face 
of a fish, you see a blank mask, 
unable to express even pain. 
The fish wears a continual 
“‘poker face,” with hardly any 
change of expression. At the 
highest end of the scale of 
evolution is the trained human 
actor who is able to reveal 
emotion by alterations of his countenance. 


The War Against Smoke 


NEW type of automatic camera, 

operating unaided for eight hours at 
a stretch, appeared in New York City a 
couple of weeks ago in the novel réle of 
detective in the hunt for an elusive villain 
considered one of the gravest menaces to 
the health of city-dwellers—smoke! 

Health authorities secreted the new re- 
cording device in buildings near offending 
industrial plants to gather evidence of 
violations of the city smoke ordinance. 

The use of cameras as smoke detectors 
is the latest development in New York’s 
drastic campaign against the smoke 
nuisance, which has assumed serious pro- 
portions. A few weeks ago, Dr. Harvey N. 
Davis, president of Stevens Institute of 
Technology, at Hoboken, N. J., an- 
nounced that he and fellow-investigators 
had established the fact that New York 
City is continually shrouded by a layer 
of smoke between 1,000 and 2,000 feet 
thick! This immense smoke screen, the en- 
gineers claim, robs New York of about 
fifty percent of its sunlight. 

In many other cities, similar campaigns 
are being waged. One expert has calcu- 
lated that smoke costs the people of the 
United States $1,879,000,000 a year, or 
about $16 for every individual! 




















The Real Fathers o 


OW Wilbur and Orville 
Wright rode to undying 
glory in the sky. The final 
chapter of a great human 
document, revealing for the 


first time the inside story of 


the birth of the airplane. 


By 


JOHN R. McMAHON 


HEN the Wright brothers, 

with their sister Katharine, 

returned to New York in 

1909, after hobnobbing with 

European royalty, they were 

greeted as heroes. The Aero Club of 
America, lukewarm to the inventors two 
years before, honored them at a luncheon. 
And in their home city of Dayton, O., 
there was a great reception. An open 
carriage decked with flowers and drawn 
by white horses met the inventors, who, 
when they had returned from Kitty Hawk 
six years before, had ridden in an old sur- 
rey drawn by a single nag, ignored as 
eccentric bicycle men who “thought they 
could fly.”” The simple dwelling in Haw- 
thorn Street was smothered with flags 
and paper lanterns for night illumination. 
President Taft received the brothers 
and Katharine at the White House in 
early June to present a pair of heavy gold 
medals, showing busts of 
the inventors, their ma- 
chine, and the dates of 
the first hour flights made 
by Orville at Fort Myer 
and Wilbur in France. 
The Aero Club of America 
had awarded the medals. 
Rolling up their sleeves 
in the old alley shop to 
build an airplane for Un- 
cle Sam in place of the 
one wrecked with Orville 
the year before, the 
brothers were interrupted 
by a two-day medal-fest 
on June 17-18. They re- 
ceived three sets of medals, 
given by the city of Day- 
ton, by the state of Ohio, 
and by the Congress of the United States. 
On the afternoon of July 30, 1909, at 
Fort Myer, the younger brother and his 
passenger, Lieut. (now Brig. Gen.) Ben- 
jamin D. Foulois, stepped aboard the 
newly completed airplane for a cross- 
country test flight of unprecedented 
hazard. Foulois had been assigned as the 
Government observer for the test, which 
was to determine whether Uncle Sam 
should buy the plane and establish the 
nucleus of an Army air service. Wilbur 
and Katharine, who were present, were 
afraid. The pilot and his passenger well 
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First machine to fly. The original Wright biplane as it appears 
today on exhibition in the Museum of Sciences in London. 


knew the peril but exercised their courage. 
Orville was yet lame from the crash on 
that very spot last year when his com- 
panion, Lieut. Selfridge, had been killed. 
The brothers had scouted the ten-mile 
course over hill and dale, rocks and 
woods, seeking a possible landing place 
in case of trouble, and had found abso- 
lutely none. Nobody up to this time had 
ever flown over such rough country. 
President Taft stood watching the 
take-off. So did a great crowd on the 
military field, buzzing with excitement, 
whispering about the previous accident. 
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First American international aviation meet, Belmont 
Park, N. Y., 1910. Wright plane is at top. Below are 
a Farman, Bleriot, Antoinette, and another Farman. 
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“It’s murder!’ some declared. “This 
time both will get killed’’. . “Well, 
what can you expect of the military 
sang?” 

Orville and his passenger were not 
laughing this time—perhaps that was a 
good omen. The plane became a dot over 
hills and ravines, then faded out of sight 
in the distance. 


ILBUR stood like a statue, field 

glasses to his eyes, a watch in hand. 
His agitated sister was beside him, biting 
her lips. He had closely figured the time 
in which the plane should reappear. All 
over the country newspaper bulletins, 
scanned by awed multitudes, tolled off 
the minutes—“‘He’s off! . . . One — 
Two — Three... . Out of sight . . . . He 
should be reported now . . . . He is due 

He is overdue! .. . ’ 

The lean hawk-face of Wilbur did not 
move a muscle to indicate his state of 
mind. But his forehead became beaded 
with sweat that rolled down his lined 
cheeks. 

Charley Taylor, trusty mechanic of the 
Wrights, could not stand the strain as the 
overdue minutes accumulated, and wailed: 
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“He’s down! He’s down!” 

Katharine turned on him with a sharp 
reprimand. Wilbur silently sweated, his 
eyes fixed on the empty horizon. A 
cousin of the Wrights, Professor David 
W. Dennis, stood beside them. 

At last Professor Dennis yelled: 

“There he is! There he is!” 

Wilbur’s face relaxed in a great con- 
tent and Katharine’s heart leaped with 
joy. A mighty cheer and tumult of mo- 
tor horns arose from the parade grounds 
as Orville and his companion came gliding 
home, and the acclaim was shortly echoed 
by crowds in distant cities. 
The delay had been due to 
wind and a strayed balloon 
marker. But the plane made 
a record for passenger trans- 
port, fourteen minutes at 
forty-two miles an hour, and 
earned a bonus of $5,000 for 
its speed. President Taft 
congratulated the brothers 
on the spot. 


OON afterward Orville 

sailed for Germany with 
his sister to convince the 
hardheaded ‘“‘Fritzies’’ that 
the air was navigable with- 
out aid of gas—a point their 
high officials had refused to 
concede. Wilbur stayed on 
this side to fly at the Hudson- 
Fulton celebration. 

New York had its first 
sight of the airplane on Sept. 
29, 1909, when Wilbur rose 
from Governor's Island, 
circled it to the shrill salute 
of all harbor craft, landed, 
and then rose again for a 
pioneer turn around the 
head of the Statue of 
Liberty. Sirens screeched, handkerchiefs 
fluttered, crowds cheered. 

These were the first flights over Amer- 
ican water. Bleriot had crossed the 
English Channel two months before, 
which fostered the belief in some quarters 
that the French collaborated in the in- 





Belated honors. Orville Wright (center) receiving the Distinguished 
Flying Cross from former Secretary of War Davis last February. 
America’s highest award was also presented posthumously to Wilbur. 


When President Taft presented medals to the Wrights 
at the White House in 1909. Wilbur stands at the 
President’s right; Orville and Katharine at his left. 
This photograph bears the inscription: “‘For Miss Kath- 
arine Wright with the best wishes of Wm. H. Taft.’’ 
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* vention of the airplane. 
Bleriot himself accorded 
pioneer honors to the 
men of Dayton. 

The metropolis en- 
joyed its greatest treat 
on Oct. 4 when Wilbur 
traced in the air part 
of the voyage made up 
a great river by Henry 
Hudson in the Half 
Moon three centuries 
before. 


MILLION or so 
spectators lined the 
shores and gasped at the 
sky craft skimming aver 
ten miles of gray water 
and gray battleships as- 
sembled from the navies 
of the world. The route 
was to Grant’s Tomb 
and back, some twenty 
miles done in about half 
an hour. A canoe was 
lashed under the ma- 
chine. The inventors 
never used skis on their 
plane nor built an amphibian. 
Meanwhile Orville and Katharine, 
arriving in Berlin. on August 19, were 
received as personages of the first rank. 
Two years before German officialdom 
had stubbornly combated the existence 
of the airplane. Now the skeptics loudly 
hailed Orville as a new kind of a “kolos- 
sal’’ magician. He was a superman. 
The populace played a game of reveren- 
tial tag with his person, crowding around 
to touch the back of his coat or mayhap 
the edge of his sleeve. A handshake 





was enough to make an idolator faint. 























At the first flight at Tempel- 
hofer Field the crowd almost killed 
the inventor and his sister, so that 
afterward they were protected bya 
hollow squareof Uhlans. Astheircar 
proceeded through Berlin streets 
it was followed by a phalanx of 
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young bicyclists who chanted: “Orvele 
Wright! Orvele Wright!’ A quarter of 
a million throats bellowed “hoch’s” at 
the military field. 

A jaunty young man stepped from his 
car at the field. Shaking hands with 
Orville, he lifted his hat to Katharine 
with the words, “Is this your sister?”’ 

The Crown Prince forthwith shook 
hands with Katharine, and then had the 
Americans meet Crown Princess Cecilie. 

The Kaiser’s son quivered with excite- 
ment as the airplane roared, shot down 
its launching track, rose in the air, 
climbed, and circled overhead. As the 
machine landed he gave vent to his im- 
petuous emotions in terms like these: 

“Wonderful! Magnificent! I’m just 
crazy about it. Id like to fly with you, 
Mr. Wright. Will you take me up? Yes, 
right now!” 

Orville did not care to take chances 
with such a passenger, especially on ac- 
count of possible objections by his impe- 
rial papa, and having practiced the denial 
of royal pleas on the King of Spain, knew 
how to smile away the crown-princely 
yearning. 


HE Emperor sent word he wished to 

meet the Americans at Tegel Field on 
Sunday, August 29. Count Zeppelin was 
to be on the scene in his newest dirigible. 
A long-winded court preacher kept Wil- 
helm so long in church that all hands at 
the field, including the gas-bag con- 
tingent hovering above, had to wait for 
hours. At last a string of tooting cars 
appeared. Officials became ramrods, 
goose-stepping soldiers cleared their 
throats to cheer. The War Lord greeted 
Orville in a friendly manner and con- 
versed with him in fluent English. Kath- 
arine, tired of waiting, had 
wandered off and coolly dis- 
regarded the entreaty of a 
panting general to return and 
meet the All-Highest. What a 
woman! She never even asked 
Orv what he and Wilhelm said 
to each other on this occasion. 
I guess by this time she had a, 
surfeit of monarchs. This was 
the fourth, not to mention a 
President. 

Orville had a ride in the 
Zeppelin from Frankfort to 
Mannheim. 

At this time the Wright 
brothers were giving their great- 
est international show in simul- 

(Continued on page 154) 


How the neighbors decorated the Wright home in Dayton, 
celebrating their return from European triumphs in 1909. 


























Novel Silo Built of Wire 
Fence and Roofing 


IRE hog fence and roofing paper 

were the only materials used in a 
novel silo built on the farm of Fred 
MeLeod, McLouth, Kan. Successive cir- 
cular “stories” of woven wire fence were 
clipped securely together with triangular 
loops of metal which are ordinarily used 
to “ring” the noses of hogs to prevent 
them from rooting. 

As each circle of fence was finished, it 
was lined with heavy roofing paper and 
filled with ensilage before the next 
“story” was added. Five or six rings of 
the fence wire were found to reach about 
the limit of height for the unbraced silo, 
which is designed to provide an inexpen- 
sive storing place on farms where ensilage 
is fed in large quantities soon after it has 
been packed away. 


1929 Icarus Tries Wings 
and Hits the Dust 


HE legend of Icarus, up-to-date, is to 

be seen in the recent brief but thrill- 
ing experience of a West Orange, N. J., 
lad. David Clark, aged eleven, fashioned 
a pair of wings in his father’s cellar. In 
the absence of his parents, he climbed 
upon the sill of a second-story window, 
unfurled the newly-created pinions, and 
launched himself upon the breeze. 

Like the legendary Icarus who fell to 
earth when the sun’s heat melted his 
artificial wings, David’s attempt 
was not a success. The shades of 
Simon the Magician, who essayed 
a flight in a.p. 66 and broke his 
neck—of Jean Baptiste Dante, 
fifteenth-century mathematician, 
who fell upon a church in his first 
attempted public flight—and of the 
unnamed Italian friar who crashed 
to earth with a broken thigh-bone 
while attempting to demonstrate 
the art of flying to King James of 
England—may well have looked on 
and smiled in sympathy as David 
Clark, of West Orange, hit the 
ground after his short but exciting 
flight of about ten feet, mostly 
vertical and in an earthward direc- 
tion. 

At least, he was not seriously 
hurt; they took a few stitches in his 
head, plastered and bandaged his 
scratches, and pronounced him fit. 
What is more, David has no scoffing 
populace of former days to greet— 
he has but to point at a mail plane 
passing overhead and say “It can 
be cone!” 
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He Keeps House in a Discarded Monoplane 


The winged bungalow, latest in dwellings. 





The plane’s cabin makes a cozy living 


room. From the kitchen in the rear rises a chimney. The house can be moved any time. 


” HERE do you live?” 
“The fourth airplane from the 
corner.” 
Such conversations may actually occur 
if many people follow the fashion set by a 
Berlin, Germany, man who uses a dis- 
carded monoplane for a dwelling place. 
The forward part of the fuselage, with 


Electric Voting Machine 
to Speed Elections 
LECTRICITY will do our voting if a 


new machine recently demonstrated 
before the Board of Elections in New 
York City is adopted throughout the 
nation. It was invented by Samuel R. 
Shoup and his son, Ransom F. Shoup, 
who report that the complete machine 
can be set up in a voting booth in fifteen 
minutes and is ready for operation as 
soon as it is plugged into a wall socket. 
The voter, using the invention, first 
presses a button, then turns down a handle 
opposite the name of each candidate of 
his choice, and a “yes” or “no” handle 
beside each proposition to be voted on. 
Then he presses the button a second time 
and electricity records his entire vote. 
The whole operation is said to take from 
seven to eight seconds. 





John R. Voorhis, president of the New York City 
Board of Elections, operating electric voting machine. 


windows commanding a view in three 
directions, is utilized as a living and 
sleeping room. The rear forms the 
kitchen. Above it rises a chimney that 
describes a letter “S’ near the rudder, 
The site of the unique airplane house is 
a vacant lot, where the machine is allowed 
to stand free. In case the house has to be 
moved, the owner points out, he can hitch 
a horse or an automobile to it and haul 
it to a new site like a gypsy wagon. 


Women Inventors Busy on 
Household Improvements 


N INQUIRING young feminist re- 
cently ferreted out the information 
that, in the year 1914, patents were 
granted to women inventors for an auto- 
matic lubricator, a system of electrical 
distribution, a wheeled baggage carrier, a 
control for an electrical engine starter, a 
parachute for airplanes, a new type of 
rivet, and a submarine! She also dis- 
covered that, between 1790 and 1910, 
American women had obtained patents 
on close to 11,000 devices, and that the 
number of patents taken out by women 
was greatly on the increase. 

Inquiring further, the investigator 
found that women inventors, of late, 
have been concentrating on labor- and 
timesaving devices for the home and 
that patents have been granted to them 
for a large variety of cooking utensils, 
bathroom fixtures, nursery furniture, 
sewing machine accessories, folding tables, 
and mechanical toys. 

Here, apparently, is proof for the more 
conservative that women, for a while at 
least, does not intend to foresake dusting 
and dishwashing altogether, but has 
merely made up her mind to take the 
drudgery out of these chores. 








SCIENCE MONTHLY more 

than any story magazine 
published,”’ writes a reader 
from Americus, Kansas. In 
the discoveries, inventions, 
and unusual ideas presented 
on these pages each month 
are stories more entertaining 
than fiction, more stimulat- 
ing than a “‘best seller.”’ 
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Mechanical Leader “Cools Out” Race Horses 


MERRY-GO-ROUND for training 

race horses has been invented by B. 
E. Rickabaugh, a trainer of Wooster, 
Ohio. The animals are tied to the rim of a 
huge revolving wheel, after a workout, 
and walked around until they have 
“cooled out.” 

The “leader,” as Rickabaugh calls his 
invention, will accommodate eight horses 
at a time, thus releasing for other duties 
that number of “swipes,” or rubdown 
men, who usually walk the horses after a 
workout. The wheel of the merry-go- 
round is fifty-two feet in diameter and 
has a heavy wire rim. The eight spokes 
of the wheel are of two-by-four lumber. A 
metal collar forms the hub, encircling a 


Our Roving Eyes Move 100 
Times a Minute 


HE human eye roves to and fro with 

an involuntary rhythm of its own, 
like the heart, according to a distinguished 
Russian scientist, Serge Yourievitch, 
whose researches have just been pre- 
sented to the Academy of Sciences in 
Paris. This rhythm, he says, averages 
about 100 movements to the minute. 

He found that the human eye is never 
still longer than a moment or two at the 
time. In a familiar, quiet room, where 
nothing moves, the normal person’s eyes 
remain at rest for a second or two, after 
which they begin their customary move- 
ments, sometimes up and down, then 
again from one side to the other. Evolu- 
tionists assume that these involuntary 
roving motions of the eye are an inheri- 
tance from modern man’s early ancestors, 
who lived in circumstances requiring con- 
stant watchfulness. 


Handle of Cane Carries 
Cigarette Lighter 


EITHER matches nor pocket ciga- 

rette lighter are needed by the 
smoker who carries a new cane recently 
exhibited in London, England. When he 
desires a light, he unscrews the top of his 
walking stick. In the handle a gasoline 
lighter is secreted. A whirl of the sparking 
wheel and the torch flares up. After the 
cigar or cigarette is lighted, the flame is 
blown out and the top screwed back on 
the cane. The lighter is removable. 


section of telephone pole used for the axle 
of the merry-go-round. At the top of this 
pole, a smaller wheel supports guy wires 
that keep the large revolving wheel in a 
horizontal position and about four feet 
above the ground. 

The horses are tethered to the ends of 
the spokes and led at a uniform speed, a 
small gasoline motor turning the wheel 
at a pace governed by the trainer. 


Happy Hunting Grounds 
for Germs Is Unhappiness 


HE fact that there is an important 

connection between mental content- 
ment and physical well-being is generally 
accepted, but according to advices from 
Germany, it was left for two scientists 
there to demonstrate by actual experi- 
ment that unpleasant emotions reduce 
the bodily resistance to disease germs. 

The physicians studied the cases of 
three women who were susceptible to the 
lip-eruption known as “cold sore,” 
caused by germs living in the nose or 
throat, and discovered that these sores 
invariably appeared after an emotional 
disturbance. To prove their theory, they 





When he wants a light, he unscrews the top of 
his cane. A sparking wheel lights the torch. 
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The inventor of the merry-go-round horse “‘leader,’’ 
B. E. Rickabaugh, with the motor that drives it. 


subjected the patients to hypnotic treat- 
ment while no sores were in evidence and, 
under hypnotism, suggested unpleasant 
experiences to them. New sores developed 
immediately, to disappear again when a 
happy state of mind was regained. 


Did Plants Migrate Like 
Birds Ages Ago? 


HE mysteries of bird migration have 

occupied scientists for many years, 
but the startling theory that American 
flowers migrated by water routes to the 
South Sea Islands millions of years ago 
was advanced for the first time recently 
by a Honolulu botanist. 

On the island of Rapa, the Hawaiian 
scientist found a plant called lautea, a 
primitive relative of the American dog- 
wood and the only member of that family 
ever found in the South Pacific Islands. 
He accounted for its presence there by 
explaining that seeds of this plant drifted 
down the Mississippi, across the Gulf, 
through the strait which, in that early 
era, separated North and South America, 
and so on southward. 

The theory is substantiated by the fact 
that fossils found not long ago in New 
Jersey showed that identical lautealike 
flowers grew there some forty million 
years ago. In the intervening eons, how- 
ever, the American dogwood has evolved 
into more elaborate forms. 


How Much Is a Billion? It 
Depends on Where You Are 


N A race to count a billion, Americans 
would always beat Germans and 
Frenchmen would defeat Englishmen. 
Why? The answer is easy. It has nothing 
to do with the ability of the contestants. 
It is merely because in Germany and 
England a billion means a million million, 
and in France and the United States it 
means only a thousand million. 

At a recent World Power Conference, 
held in London, papers were read by 
scientists from many countries. They 
spoke in terms of billions that meant 
different values. Delegates were confused, 
and misunderstandings arose. A question 
that must be settled in the near future is: 
How much is a billion? 
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New Safety Landing Gear for Planes 


RASHES by § student 
pilots who attempt to 
land at too steep an angle 
are said to be reduced to a 
minimum by a landing gear 
designed by a French avia- 
tion expert, J. Fritsch, of 
Paris. When the plane 
approaches the ground at a 
steep angle, small auxiliary 
wheels mounted in front of 
the main landing wheels 
strike the ground first. These 
small wheels are attached 
to arms or levers pivoted at 
the center of the landing 




















gear, and the rear ends of th 

are connected with the fusdlaghe an 
plane by strong elastic ropes, Th 
when the auxiliary wheels strike the 
ground, the levers exert a downward 

on the fuselage that helps bring the tail 
down and the machine to a safe landi 
angle. As soon as this angle is reached, 
the pull on the fuselage is released and 
the machine rolls along on its regular 
landing wheels. 

The greatest value of the new gear, the 
inventor says, is to prevent nosing over 
when student pilots make awkward 
landings. But it is also expected to prove 
a safeguard for experienced airmen jp 
making night landings or in coming 
to ground with a tail wind. 

The Fritsch invention is said to 
have been adopted by the French 
army for testing new types of 
planes. It is also being considered for 
use on large bombers, which 
may have to land on rough 


Walls of Cascade Tunnel 
Laid in Record Time 
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DY THE use of ingenious concret- 
J ing machines, the enormous 
task of lining the eight miles of the 
new Great Northern Railway tunnel 
through the Cascade Mountains, in 
Washington, with concrete walls two 
feet thick was accomplished in the 
record time of twenty days. One 
of the machines is pictured above. 
The concrete was mixed and 
poured into forms by machines 
mounted on a platform which moved 
through the tunnel on rails of extremely 
wide gage. Meanwhile, as it progressed, 
cars loaded with rock from excavation 
operations further in the passage ran out 
“between its legs” on narrow gage 
tracks. This made it possible to begin 
the concrete work before the entire bore 
was cleared, and thus greatly hastened 
the completion and opening of the tunnel. 
This tunnel, the longest on the western 
hemisphere, penetrates through the gran- 





ae > Om 


The new safety landing gear on a French training plane. 
The auxiliary wheels keep the plane from nosing over. 


ite of a mountain peak 3,000 feet below its 
top. It eliminates forty-six curves and 
six complete circles in a distance of 
seventy-two miles. The longest tunnel 
in the world is the Simplon in Switzer- 
land, twelve miles in length. The 
Simplon is a double-bore tunnel; the 
second bore was completed in 1921. 

The Moffat Tunnel in Colorado, between 
six and seven miles in length, is the second 
longest bore in America. 


}/ 





After the bridge crashed—a large motor bus enveloped in a tangle of twisted steel in the collapse of a 
span at Warnersville, N. Y. The bus was loaded with passengers. Eleven were injured, two badly. 









ground. 


How leverage 
pulls down the 
plane’s tail as 
wheels touch 
the ground. 











| LMOST every great inven- 
- tion, like the telephone or 
steam engine, was inspired by 
previous ideas and discoveries. 
The scores of new ideas on 
these pages each month are 
| not only fascinating in them- 

selves, but stimulating to 
| men of creative ability. 














Collapsing Bridge Buries 
Crowded Motor Bus 
RITHING girders of steel crashed 


down upon a loaded motor bus near 
Warnersville, N. Y., recently when a 
bridge over a small stream gave way as 
the machine was crossing. The heavy 
motor coach had reached the middle of 
the span when the bridge caved in. It 
demolished the machine and _ injured 
eleven of the passengers, two dangerously. 
The tangled debris of the bridge was as 
thoroughly twisted as though struck by a 
cyclone and had to be removed before 
the wrecked bus could be recovered. 


Weather Mast for Air Line 


NOTHER step in providing facilities 
for world-wide airship lines is the 
erection of a 260-foot mast at Karachi, 
India. It will afford meteorologists an 
opportunity to study the gustiness, tem- 
perature, and general weather conditions 
at the height at which the dirigibles will 
“dock” when coupling to the moori 
mast at the end of trips in the ononalll 
service between Egypt and India which 
Great Britain plans to inaugurate in 1931. 
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Scientist Links Early Man 
to the Garden of Eden 


AN, in his present form, appeared 

about 1,000,000 years ago, prob- 

in caves in Iraq, in Mesopotamia, 
which is not very far out of line with the 
traditional location of the Biblical Gar- 
den of Eden, Dr. George Grant McCurdy, 
of Yale, recently declared. He based his 
dtatement on discoveries made in exca- 
vations outside of Bagdad. 

An earlier type of man than any now 
aisting lived in a uniformly mild climate 
1,950,000 years ago, while three “‘ice 
es.” in which a large part of the earth 
was covered by glaciers, were survived 
by humanity, according to Dr. W. H. 
Hobbs, of the University of Michigan. 
The fourth glacial period, now about half 
over, drove men into caves and made 
them nomads. 

Glaciers began to recede from Scandi- 
navia about 12,000 years ago, Dr. Ernest 
Antevs, a Swedish geologist, believes, and 
man then began to develop into the types 
of today. The polar ice caps may be 
completely melted in another 12,000 
years and mankind return to the age of 
perpetual spring. 


Water Heated Electrically 
While You Sleep 


OU will have a plentiful supply of hot 

water in the morning for bath and 
breakfast, heated electrically during the 
night, if a new system worked out re- 
cently by a British electrical engineer is 
adopted in this country. 

The proponent of the new water-heat- 
ing method pointed out that much less 
current is used at night than in the day- 
time, and that electricity, therefore, 
should be cheap during the hours spent 
in bed by the majority of people. This 
would permit the electric companies to 
quote low rates on night current, which 
could heat water for household uses. 

The hot water, he said, could be stored 
in special tanks covered with a heat- 
insulating material to keep up the tempera- 
ture during the day while the electrical 
current was used for other purposes. 


Huge *‘Whales’’ of Lumber 
Make 1,200-Mile Trip 


NOUGH lumber to build a town re- 
cently floated down the Pacific Coast 
from Washington to San Diego, Califor- 
nia, in three giant, whale-shaped rafts. 
Each of the rafts contained approximately 
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five million feet of lumber. 
Heavy steel chains, wound 
around the logs, held them in 
place during the 1,200-mile 
journey, which was accom- 
plished without accident. On 
the back of each lumber 
“‘whale” additional logs were 
corded and bound with chains. 

Near the ends of the rafts, 
upright spars, in the form of 
letter A’s, held lanterns that 
marked the position of the 
floating timbers at night and 
prevented collisions with coast- 
wise vessels. 





Pile Driver Advances Over 
Footing It Builds 


PILE driver that drives piles ahead 

of itself and follows the work over 
the tops of the piling has been built by 
Army engineers for use in making dikes 
to catch the silt and build up low places 
along the banks of the Missouri River 
near Kansas City. 

Such piles formerly were driven by pile 
drivers mounted on barges, and work 
could only be done when the water was 
deep enough to float the barges. The 


new driver can be used regardless of low 
water. It also enables operations to con- 
tinue in winter, even should the river be 
frozen. The machine can be dismantled 
in four hours and reassembled in eight. 


iets 
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Composer’s Portable Piano 
No Larger Than Trunk 


FOLDING piano that can be car- 
ried in a case no larger than a 
steamer trunk was recently designed for 
Rudolph Friml, famous musical comedy 
composer, for use on a world tour. The 
knee-high piano provides him with an 
instrument if he has an inspiration when 
a full-sized piano is inaccessible. All that 
is necessary to prepare the instrument for 
playing is to fold down the keyboard. 
Such miniature pianos are expected to 


’ play the same role for traveling composers 


that the portable typewriter plays in the 
lives of globe-trotting writers. 


You Can’t Escape a Cold, 
Medical Experts Say 


ELANCHOLY news for perennial 
I coughers and sneezers emanated 
recently from the Johns Hopkins Univer- 
sity Medical School, in Baltimore, Md., 
where specialists in nose, throat, bron- 
chial, and pulmonary diseases, after six 
months of study and practical experi- 
ment, concluded that there is no immu- 
nity from the common cold. 
Observations were made of 181 stu- 
dents. Outstanding among the physicians’ 
findings was the fact that there appears 
to be no connection between defects of 
the nose and throat and the frequency 
with which a person catches cold. On the 
other hand, it was found that those who 
have obstructed nose passages keep their 
colds longer. Among the students were 
eighty-seven who had good breathing 
space, and of these only thirteen had 
colds persisting longer than ten days. Of 
twenty-three who had poor breathing 
space, ten suffered colds which lasted 
longer than ten days. 





Each of these three whale-shaped rafts of logs contains 5,000,000 feet of lumber, enough building material for the construction of a town. They were floated 


1,200 miles down the Pacific Coast from the state of Washington to San Diego, Calif. Warning lanterns can be seen suspended from A-shaped supports. 
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**Ghost Warship”’ Rigged 
as Target for Big Guns : 
a a phantom battleship is 


part of the work of the men who 
participate in target practice with the 
American fleet. The “battleship” con- 
sists of targets of cloth representing vul- 
nerable sections of an imaginary dread- 
naught. The cloth is supported above the 
sea by a long row of masts rising from a 
low-floating raft. Crosspieces of wood, 
like the lathing of a wall, connect the 
masts and enable the sailors to climb up 
to adjust the fabric targets and “bull’s- 
eyes” at the proper height above the 
surface of the water. 

After a fusillade has been fired from 
the big guns of the dreadnaught, the 
target is examined and the number of 
times the phantom ship has been “sunk”’ 
is determined. 


Static Serves as Weather 


Prophet for Flyers 


TATIC, the bane of radio fans, is being 
put on the credit side of the ledger by 
the U. S. Navy Bureau of Aeronautics. 
The crashes of interference that often ruin 
broadcast reception are used by weather 
observers to locate the direction of storms 





Six-foot loop aerials used by weather experts of U.S. Bureau of 
Aeronautics to determine the direction of static as an aid to flyers’ 


and so aid flyers on the airway between 
Anacostia, D. C., and Lakehurst, N. J., 
the home of Navy lighter-than-air craft. 
A pair of six-foot loop aerials, at right 
angles to each other, record the static in 
the Navy observation room, in Washing- 
ton, D. C. When a loop aerial is edgewise 
to the source of static the volume is great- 
est. So the aerials are swung about until 
the direction of maximum static is deter- 
mined. From that direction storms may 
by expected, as static is thought to be 
caused by electrical disturbances closely 
related to the approach of storms. 


Frog Barks Like a Dog— 
and It Bites, Too! 


HORNED Brazilian frog which barks 
like a dog when it loses its temper, is 
one of the latest arrivals at the reptile 
house of the New York Zoological Park, 
where officials pronounced it one of the 
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One of the floating battleship targets in a bay near Manila, P. I. Members of the crew of the U.S.8, : 
Pittsburgh are seen preparing the fabric “ bull’s-eyes”’ for night practice with the ship’s big guns, 


most unusual amphibians in existence. 

The strange frog is five and a half inches 
long and green-bronze in color. The 
keepers were warned that the animal was 
dangerous, but they were inclined to dis- 
regard this on account of its small size 
until they saw it aroused. Apparently 
averse to publicity, the frog made as if to 
attack a photographer 
who had come to take its 
picture shortly after its 
arrival. It jumped at the 
man, snapped its jaws, 
and barked furiously, in 
much the same manner 
as does a dog when it is 
angry. 

One of the curators, 
after examining the frog, 
said that it could inflict 
a painful wound with its 
strong jaws and teeth. 


Radio Speeds 
Ship Repair 
KETCHES of the 


rudder and rudder- 
stock of a disabled ship, 


sent by photo radio 
from London to New 
York, recently saved 


thousands of dollars for 
a steamship company 
and proved a substantial 
aid in the quick repair and _ restoration 
to service of the damaged vessel. 

Having lost rudder and rudderstock in 
a storm on the Atlantic about 700 miles 
from New York and 500 miles from 
Boston, the cargo liner Silver Maple radi- 
oed to the branch office of her company in 
New York for assistance. Two United 
States revenue cutters were sent to aid 
her., Meanwhile the New York office 
started preparations to have her rudder 
repaired. Since there were no plans of the 
ship in New York, a radio message was 
sent to the main office of the steamship 
company in London asking that sketches 
be sent as soon as possible. 

In a few hours, sketches of rudder and 
rudderstock arrived by radio at the New 
York office. The next day, less than 
forty-eight hours after the Silver Maple’s 
call for help had been received, the plans 
were on their way to a shipyard at 
Chester, Pa., and the new rudder and 


ne 
rudderstock were ready by the time the 
damaged ship entered a Bermuda harbor 


a few days later. y 


Luckiest Submarine, S-4, 
Survives Two Mishaps 


ORN under a lucky star, the sub. 
marine S-48 of the U. S. Navy is still 
in service after two serious mishaps and 
eight vears of activity. Soon after it wai 
built in 1921, it sank off the Connecticut 
coast during a trial. All of the crew of 
fifty-one were saved. Four years later, in 
a January blizzard, the submarine went 
on the rocks off Portsmouth, N. H. The 
crew of thirty-nine were saved. Later it 
was floated to the Portsmouth Navy Yard 
and pulled up the ways by three loco- 
motives hitched together, the first time 
that such a feat was accomplished. 


Still going strong after eight years—U. 5. 
submarine S-48 in Charleston Navy Yard. 
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Above: Russian plan 
for underground city 
construction to pro- 
tect against air at- 
tacks, showing sub- 
terranean offices, 
homes, railways, and 
public utility works; 
also gas-proof roofs. 


Armored Buildings, Subway 
Cities, for Air Defense 
UILDINGS with “armored” walls 


and gas-proof chambers are sug- 
gested to protect citizens from air attacks 
in future wars. The Soviet government 
is reported to be considering the erection 
of experimental buildings of this type in 
Russia. Walls and foundations would be 
of thick reinforced concrete. Each floor 
would contain a gas-proof room with air- 
tight double doors and a supply of oxygen 
tanks ready for an emergency. Below the 
structure, underground storeys would 


Right: Proposedde- # 
sign for bomb-proof ; 

buildings with gas- fe 
proof walls and 
rooms. Inserts show 
methods of filtering 
poison gas from air 
supplied to sealed 
rooms in an attack. 


Invents Safety Crossing to Unsnarl Traffic 


tor of Boston, Mass., is adopted. His 
scheme is designed for two-way cecn- 
tinuous traffic without hazards of crossing 
accidents. 

One of the intersecting streets would 
be bridged at the crossing to permit. one 
stream of traffic to pass over the other 
without interruption. To permit cars to 
turn the corners from one street into the 
other, the inventor has arranged open- 
ings through each side of the bridge 
approaches. Thus a machine approach- 
ing the bridge can either continue straight 
over or enter the opening at the right side 
of the road to turn into the opposing 
highway. The turn from the lower high- 
way into the one having the elevated 
crossing is made by a right turn through 
the opening at the left side of the bridge 
approach. Left turns are also possible. 

Along the outer edges of the bridge, 
walks would be provided for pedestrians. 


**Klectrified Food’’ Next 


NEW method of cooking, in which 

electric current passes _ directly 
through the food, is being tested by spe- 
cialists in home economics at the Univer- 
sity of Washington. A potato can be 
baked in one minute and an egg fried in 
two seconds, it is said, by the new method. 


ITHER traffic lights nor stop signs 
may be needed to govern traffic at 
intersections of crowded thoroughfares if 
anew safety crossing, designed by George 
K. Laham, a twenty-four-year-old inven- 


The inventor with model of his two-way safety 
tossing. Note entries for right and left turns. 
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form additional safety refuges, and above, 
a series of protective roofs would prevent 
bombs from inflicting serious damage. 

Below such buildings there would be 
underground highways and _ railroads. 
Water pumps and electrical generators 
would function in subterranean chambers 
to insure light and water for the occu- 
pants during a siege. 

In case of prolonged attack, when the 
oxygen supply might run out, electric 
suction pumps, included in the scheme, 
would draw air into the sealed chambers 
through charcoal and water filters de- 
signed to remove poison gas. 

Recently, however, J. B. S. Haldane, 
British chemist, declared that the danger 
to large cities from a gas attack has been 
overestimated. To drop 2,000 tons of 
gas, a total load of 5,000 tons would have 
to be carried by the invading fleet, due 
to the weight of the metal gas containers. 
This would require thousands of huge 
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planes, he pointed out, and such a fleet 
could not break through defense squad- 
rons intact. 

Nevertheless, the French government 
is reported to have ordered 15,000,000 
gas masks as a protection against such 
an emergency. It is suggested that masks 
also may be required by city dwellers to 
protect themselves against clouds of ar- 
tificial smoke that would be spread above 
buildings to hide vulnerable spots such 
as freight yards, power plants, and water 
works from enemy bombers. 


Portuguese Mines Promise 
New Radium Supplies 
SS chiefly used in hospitals for 


the treatment of cancer and in re- 
search laboratories for studying the spon- 
taneous decomposition of atoms, is the 
costliest element in the world. At present, 
its price is about $60,000 per gram, or 
approximately $1,700,000 an ounce! 
Reduction in the prohibitive cost of 
radium is expected as a result of the 
exploitation of new radium mines in 
Portugal, which, it is hoped, will yield 
about twenty grams of the precious stuff 
a year. Until now, most of the world’s 
supply has been obtained from mines at 
Kantaga, in the Belgian Congo, which 
are owned and operated by a Belgian 
company. The new Portuguese mines are 
controlled by a London financier. 
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Sets Cost Less to Run 


Here, in Cold Figures of the Laboratory, Is Answered 
the Expense Question That Puzzles Most Radio Fans 


Measuring current consumption 
of an “all electric’? set in the 
radio laboratory of the Popular 
Science Institute of Standards. 


NEIGHBOR of mine, 
who has no head for 
mechanical _ things, 
got the radio bug 
about four years ago. 

He bought a good six-tube set 
and all the fixings, including 
a storage battery, charger, 
B-batteries, loudspeaker, and 
antenna equipment. 

The dealer installed the out- 
fit and for about six months 
everything worked beautifully. 
Then the B-batteries gave out 
and in hooking up new ones, 
my neighbor got his wires a 
crossed and blew out a whole = 
set of tubes. A year later the 
storage battery went bad and he had to 
buy a new one. The battery should have 
lasted much longer than that, of course, 
but he had neglected it. 

Last year the A-battery gave out 
again. And as the tubes in the set were 
pretty well shot and the B-batteries as 
well, my neighbor traded in his set for a 
new electric model. 

“John,” he said to me a few months 
later, “‘I think I jumped out of the frying 
pan into the fire. I’ve been doing 
nothing but buy new detector tubes 
ever since I got that electric set, and now 
the rectifier tube has gone dead, too. 
To be sure, I haven’t had any battery 
trouble to worry about, but it might just 
as well be battery trouble as to have 
the blamed tubes burning out all the 
time. What’s the answer?” 

My oneighbor’s radio troubles are 
typical of the experiences of thousands 
of radio fans. And thousands of pro- 
spective electric set owners have deferred 
their purchases because of such expe- 
riences. 

My neighbor spent more than was 
necessary for radio entertainment while 
he was using a ‘battery operated set. That 
was his fault. His radio entertainment 
for the first year he used his electric set 
also cost him too much, but he certain- 
ly was not to blame for that. 


ARLY types of the alternating current 

heater tube used in the detector socket 
of most electric sets were not so good. 
Their life was limited even under ideal 
conditions, and when used in a locality 
where the supply voltage varied con- 
siderably, they burned out one after 
another. Even the ordinary alternating 
current tubes using raw A. C. on the 
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filaments were none too reliable, and the 
rectifier tubes gave some trouble. 

Old-time radio fans will recall that the 
same situation existed in the early days 
of vacuum tubes. They cost anywhere 
from five to nine dollars apiece and you 
never could tell whether a particular 
tube would be in your set five minutes, 
five months, or five years. 


O ONE now questions the reliability 

of high grade battery-type vacuum 
tubes, and Popular Science Institute of 
Standards tests show the latest types 
of alternating current tubes have reached 
the same high standard. Whereas the 
heater type tube used to be the weak 
spot in any electric set, the tubes now 
being made are rugged and reliable. 

Therefore it is now possible to make a 
fair and reasonably accurate estimate of 
the relative cost of operation as between 
a battery operated set and an equivalent 
electric set. And, to give the battery set 
a square deal, let’s assume that it receives 
proper care—not the kind my neighbor 
gave his outfit! 

It is, of course, impossible to figure 
depreciation on a radio receiver. The 
market value today of any set pur- 
chased three or four years ago is hard to 
estimate. Probably you couldn't sell 
such a set for one tenth of its original 
cost. Yet mechanically and electrically 
it may be just as good as the day it was 
bought. So we shall consider just the 
operating costs. 

Assume we have two six-tube receivers 
—one run by batteries, the other full 
electric—each set using a 171-A power 
tube in the last audio stage. Allow three 
hours a day operation, which totals a 
trifle more than 1,000 hours a year. 





The rated life of a y 
tube is 1,000 hours. Somat 7 
more, some less. We'll assume 
that, whichever type set you 
have, you'll need a new set of 
tubes once a year. 

Now let’s see how it works 
out for the battery set. Tubes 
will cost you $9.50 a year, 
Keeping the A-battery ade. 
quately charged with a two. 
ampere charger will cost, for 
current at the _ ten-cent-ap. 
hour rate, $2.52. You'll need 
a new charger bulb once a year 
at $4.00. You'll use two sets 
of heavy duty B-batteries at a 
cost of $24.00. And if to that 
you add $3.00 as the depreciation of a 
$12.00 A storage battery that lasts four 
years, the total yearly operating cost 
for the six-tube battery set is $43.02. 

If, instead of using dry cell B-batteries, 
you use a high grade B-eliminator, the 
$24.00 item for B-batteries‘can be re- 
moved from the list and instead you'll 
add $3.50 for the rectifier tube you'l 
wear out in a year and $2.15 for the cur. 
rent it will consume. The total for the 
battery type set, operated with a storage 
A-battery and B-eliminator, therefore 
will be $24.67. 

Considering the electric set, we find 
that a new set of tubes each year will 
cost $17.00, but the only other expense 
will be $5.27 for the electric current re- 
quired to run it. The total, therefore, is 
$22.27, two dollars less than the operat- 
ing cost of a battery type set, even when 
the latter uses a B-eliminator! 


ONE reason why the electric set, al- 
though it uses more expensive tubes, 
actually costs less to run, is that current 
production from a storage battery is 4 
relatively inefficient process. The battery 
itself, under radio conditions, is only 
about seventy percent efficient. 

the tube-type battery charger is only 
about twenty-two percent efficient. 

Of course, these figures cover only one 
set of conditions. If the electric light 
rate is higher or lower the totals will be 
different. And if the sets are used 4 
greater or less number of hours a day the 
totals will be different. It is interesting 
to note, however, that cost of electric 
set operation varies directly with the 
number of hours it is used, whereas with 
the battery set this is not true because 
batteries depreciate even when i 
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How to Kill Squeals in Your Set 


Here Are Four Easy Ways to Control Oscillation, 
the Mysterious Plague That Mars Radio Enjoyment 


E COULDN'T have mod- 

ern radio broadcasting 

at all without the electri- 

cal oscillations produced 
by vacuum tubes. But however 
valuable that feature may be for 
broadcasting, it certainly is a 
nuisance in radio receiving. 

If it weren’t for that tendency 
toward oscillation it would be no 
trick at all to hook up a radio re- 
ceiver that would bring in China 
any time you wanted it—provided 
your ears could stand the terrific 
barrage of static that would be 
brought in by so powerful a set. 
All you’d have to do would be to 
add stage after stage of radio- 
frequency amplification till you 
reached the desired power. 

As things stand, however, every 
time you add another vacuum tube 
ina stage of radio-frequency ampli- 
fication, your troubles with un- 
wanted oscillations are magnified at 
such a rate that you soon reach a 
point where the tendency toward 
oscillation becomes uncontrollable. 

To most radio set builders and 
owners the oscillations that cause 
squeals and howls, and inevitably 
ruin tone quality, seem like some mysteri- 
ous plague. And often they waste much 
time in seeking a magic cure. 


QUEALS and howls really are a form 
of radio disease, and the name of the 
oy that causes the trouble is “feed- 
Did you ever hold a telephone receiver 
against the mouthpiece of the instrument? 
It’s a dirty trick to play on the opera- 
tor because the instrument immediately 
emits a bloodcurdling shriek that nearly 
ruins the poor girl’s eardrums. It is, how- 
ever, a fine illustration of what feed-back 
willdo. The tiniest noise in the telephone 
receiver is fed into the transmitter which, 
of course, reproduces it again in the re- 
ceiver which, in turn, hands it back to the 
transmitter louder than ever—and so on 
im a vicious circle until what originally 
was a sound so weak you couldn’t hear it 
soon becomes a terrific howl. 

This effect on an ordinary telephone is 
closely paralleled in a radio receiver when 
you happen to have a particularly micro- 
phonic tube in the detector socket and 
you bring the loudspeaker too near the 
set. The vibrations from the loudspeaker 
work back into the electrical circuit by 
Shaking the detector tube, and a howl 
results, 

_ This form of oscillation or regeneration 
is mechanical in nature because the action 
depends on actual mechanical vibrations 


Testing oscillation characteristics of ' 
radio tubes in the laboratory of the 
Popular Science Institute of Standards. 


By ALFRED P. LANE 
























in the air or in some more solid substance. 

The kind of oscillations that take place 
in a vacuum tube are, however, purely 
electrical in action, there being no me- 
chanical motion involved other than the 
movement of electrons. 

The form of oscillation with which most 
radio fans are familiar is that produced by 





Connecting a grid suppressor to grid terminal of 
radio-frequency tube socket so as to stop squeals. 








a tickler coil in a regenerative receiver. 


As you turn the knob that rotates the 
tickler coil, the strength of the received 
broadcasting signal increases up to a 
point at which the tube suddenly breaks 
into oscillation and an audible squeal is 


produced. 


HAT happens is that the signal re- 
ceived on the grid of the tube repro- 
duces itself in amplified form in the plate 


circuit of the tube. The tickler coil is in 


the plate circuit, and when you move it 
into magnetic coupling with the grid coil 
the signal is electromagnetically fed back 
into the grid circuit and you get an elec- 
trical equivalent of the same round-and- 
round action obtained mechanically by 
the telephone receiver placed against the 
mouthpiece or by the loudspeaker vibra- 
tions acting on the detector tube. 

There are, however, regenerative cir- 
cuits containing no tickler coil and in 
which the regeneration is obtained by 
capacity feed-back through a con- 
denser. 


. %/ } lt is therefore rence to make a 
Wf vacuum tube oscilla 


te either by elec- 
tromagnetic coupling or by capacity 
coupling. In the multi-stage radio- 
frequency amplifier both forms of 
feed-back normally are present to cause 
trouble unless special precautions are 
taken to eliminate them, to balance 
them, or to deliberately introduce losses 
into the circuit that will prevent the tube 
from oscillating even when other condi- 
tions are favorable to oscillation. 

Electromagnetic coupling is, of course, 
the action that takes place between the 
coils that are used to tune the different 
stages of radio-frequency amplification. 
It can be prevented either by adequate 
shielding or by so placing the coils that 
the coupling is reduced to the minimum 
or to such a low figure that it will not 
cause trouble. 

In the original neutrodyne circuit mag- 
netic coupling was reduced by placing the 
coils at carefully calculated angles. In 
many modern receivers this principle, a 
combination of shielding and careful 
placing of the coils, is resorted to. 


F YOUR receiver is factory built and 

you are having trouble from squealing 
or distortion due to oscillation there is 
nothing you can do about either shielding 
or coil angle. The manufacturer of the 
set probably has done all he can along 
these lines and any changes you may 
make are likely to make matters worse. 
If, on the other hand, your receiver is 
homemade, there is a chance that you 
may not have followed instructions as pre- 
cisely as you should; and it is often pos- 
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.POTENTIOMETER bgeeremrnngy 
CONTROL OF GRID BIAS 


Fig. 1. The oldest form of regeneration control 
— positive and foolproof, but not efficient. 


sible, therefore, to correct a bad-acting 
home-built set merely by a slight change 
in the position of the coils or the shielding. 

Sometimes even when you carry out 
the setting of the coil angles and the 
spacing very accurately, if you wire the 
set in some peculiar way you may intro- 
duce unbalancing capacity effects that 
can be offset by changing the spacing or 
angles of the coils. 


HE main source of capacity feed-back 

is the actual electrical capacity be- 
tween the elements in the tube. In addi- 
tion to that there is the capacity between 
the plate and grid wiring. You cannot do 
anything to eliminate the internal capac- 
ity of the tube, of course, but external 
capacity can be pretty well removed by 
careful arrangement of the wiring and the 
use of proper shielding. 

But while the internal capacity of the 
tube cannot be eliminated it is possible 
to introduce other elements in the circuit 
either to neutralize its effect or to over- 
come it literally by strong arm methods. 

The oldest form of regeneration control 
is shown diagrammatically in Fig. 1. This 
is the potentiometer method. A potentiom- 
eter is used to control the grid bias or 
voltage applied to the grid of the tube. 
The potential or voltage on the grid gov- 
erns the tube’s ability to amplify, and as 
the arm of the potentiometer is swung 
from the negative toward the positive 
end of the potentiometer, the tube be- 
comes less and less effective. The more 
the tube amplifies the greater is its ten- 
dency. to oscillate, so that reducing its 
amplification automatically controls re- 
generation. 

About the only good feature of this 
system is that it is positive and foolproof. 
It is not efficient and causes excessive 
drain on the B-batteries, because throw- 
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METHOD OF STOPPING 
OSCILLATION 


Fig. 3. The common 
method of neutralizing 
tube capacity. The ar- 
rows point to the neu- 


tralizing condenser. 
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ing the grid positive to prevent oscillation 
greatly increases the flow of B-battery 
current through the tube. 

Lowering the B-battery voltage also 
decreases the tendency of the tube 
to oscillate. This method of control 
is shown in Fig. 2. A variable high 
resistance is placed in the lead to the 
plate of the radio-frequency amplifier 
tube and turning the knob increases the 
resistance, cuts down the voltage applied 
to the plate, and so stops oscillation. The 
by-pass condenser is necessary to provide 
a path for the radio-frequency currents. 
In this diagram as well as in Fig. 1 only 
the wires in the circuit actually involved 
are shown. 

Reducing the voltage applied to the 
plate of the tube is a more satisfactory 
control than is the method in which the 
grid bias is varied. A higher degree of 
amplification can be obtained, and B- 
battery current is conserved by cutting 
down the plate voltage. 

The neutrodyne method of overcoming 
the tendency toward oscillation caused by 
the internal capacity of the tube is to 
introduce a small external capacity in 
such a way that the flow of current 

through this external condenser 
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RESISTANCE CONTROL 
OF PLATE VOLTAGE 


Fig. 2. Here a variable high resistance is placed 
in the lead to plate of radio-frequency tube. 


opposes the effect produced by the in- 
ternal capacity. Fig. 3 shows the com- 
mon method of neutralizing tube capacity 
in diagram and also a picture of the parts 
and wires actually involved. In the orig- 
inal neutrodyne hook-up, the small 
neutralizing condenser was connected be- 
tween the grid of the preceding tube and 
a tap on the secondary, coil of the tube 
following. The method shown, or varia- 
tions of it, has several advantages over 
the older method. It can be applied to 
any circuit merely by doubling the num- 
ber of turns in the plate or primary coils 
of the radio-frequency transformers, with 
the extra turns added to the plus B end 
and wound in the same direction. 


HE remaining method of getting rid 

of unwanted oscillations is to deliber- 
ately introduce a definite amount of loss 
into the circuit. This usually is done both 
in factory built and home assembled radio 
receivers by inserting grid suppressors in 
the grid lead. A grid suppressor simply is 
a fixed resistance—preferably noninduc- 
tive and noncapacitive. 

Fig. 4 shows the location of the grid 
suppressor in the circuit. The tuned cir- 
cuit, of course, consists of the tuning coil 
and the condenser. The signals developed 
in this circuit are forced to pass through 
the resistance to get to the grid. This 
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reduces the strength of the Signal toléog 
extent, but it also puts a resistance jn 
path of any incipient oscillation, Ff, 
tunately, the effect of the grid supp = 
in preventing oscillation is more Mn 
on the lower wave lengths where the “a 
dency toward oscillation also js most 
pronounced. we 


ECAUSE the connections are so e 

tremely simple, adding grid cuppa. 
sors to the circuit is the simplest method 
by which you can stop oscillations jn 
receiver already built. All you have to de 
is to cut the wires leading to the grid 
terminals of the radio-frequency tube 
sockets and connect in the grid suppres. 
sors. In severe cases the value of the 
resistance necessary to stop oscillation 
may be as high as 1,500 ohms or more 
Of course, best results are obtained with 
resistances just high enough to stop 
oscillation without making the set too 
dead. 

In cases where there is doubt as to the 
proper value, you can connect grid leak 
mountings into the grid circuits and then 
vary the values of the resistances until 
you get the best average results. Then 
leave it alone. 

In any case, results will not be good if 
too much dependence is placed on the 
method of preventing oscillation. If, for 
example, the tuning coils are so placed 
that there is excessive coupling, it would 
be necessary to use such high resistance 
grid suppressors that the receiver would 
be notably lacking in sensitiveness and 
none too selective. 


ie IS, of course, possible to use more 
than one method of controlling oscilla- 
tion in the same circuit. Grid suppressors 
may be added to a circuit that is already 
neutralized, and, in addition, plate 
voltage control could be installed. Some- 
times this actually is done in circuits using 
more than two stages of radio-frequency 
amplification. 

In fact it is quite.common for manu- 
facturers of large radio receiving sets 
using three or more tuned and neutralized 
stages of radio-frequency amplification 
to add grid suppressors to one or more 
of the radio-frequency stages. The use 
of relatively low resistance grid suppres- 
sors in such a circuit often is desirable in 
order to eliminate the need for a delicate 
balancing operation each time a tube is 
changed in the set. 

And there we are right back to where 
we started: If you attempt to use too 
many stages of radio-frequency amplifica- 
tion you must also do so much to the cir- 
cuit to prevent it from oscillating that 
the effect of the extra tubes is wasted! 







SUPPRESSER 


L® 





Fig. 4. These dia- 
grams show how grid 
suppressor is con- 
nected in circuit— 
the simplest way to 
prevent oscillation. 
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What Is Your Radio Problem? 


Here Are Some Useful Ideas That May Help—When the 
Storage Battery Dies—Why the Low Notes Disappear 


STORAGE battery is much too 
perfect for its own good. Unlike 
most other pieces of apparatus, 
it goes on giving good service no 

matter how badly it is treated, until in 
the end it literally goes to pieces on the 


If you apply too much current to the 
flament of a vacuum tube, it burns out 
with discouraging promptness. Turn the 
knob on the dial too far and it is likely to 
come off in your hand. But you can let 
the battery stand around half charged 
for months and it will still operate the 
radio set, although such treatment prob- 
ably will cut its normal four- or five-year 
life to a year or less. 

When a storage battery finally reaches 
the point where a long continued charge 
does no good, throw it away and get a new 
one. No use trying to rejuvenate it, be- 
cause usually there is nothing left to re- 
juvenate. Either the plates have become 
so covered with sulphate that they can 
never be cured, or they have actually 
fallen to pieces. There is no known chemi- 
cal that will remove the sulphate without 
also destroying the active material in the 
plates, so don’t waste money on any ma- 
terial sold for the purpose of rejuvenating 
storage batteries. 


Bringing Out Low Notes 


ODERN broadcasting stations of 

the better class transmit with rea- 
sonably uniform strength all audible 
frequencies, from the low notes of the 
organ to the highest of the piccolo. Con- 
sequently, if you don’t get all these notes, 
the fault lies with your own receiving 
equipment. And the loudspeaker is not 
always to blame. Frequently the trouble 
is in the radio receiver itself. If it is 
extremely selective it probably cut} off 
the higher audible tones to a matked 
extent. Many sets do not give adequate 
reproduction to the low tones below 150 
vibrations per second, which is about the 
lowest note of a cello. 

That explains why some radio fans 
have been disappointed in the results ob- 
tained from a dynamic speaker. The 
virtue of a dynamic speaker lies in its 
ability to reproduce a wide range of tone 
frequencies, but this ability is of no value 

the speaker is connected to a set in- 
capable of feeding the very low and the 
very high notes to it. 

Similarly, some fans have had dis- 
couragingly poor results with baffle boards 
fitted to their cone speaker units. No 
matter how big the baffle board, the low 
notes remain conspicuous by their ab- 
sence. The trouble, of course, is that the 
baffle board cannot manufacture the low 
notes, All it can do is to help impress 
them on the surrounding air if they are 
produced by the speaker. 





Don’t do this! Attempting to rejuvenate an 
old worn-out storage battery with any prepara- 
tion sold for the purpose is a waste of money. 


This explains why there is no use in 
fitting a baffle board to the ordinary 
magnetic cone speaker. The speaker gives 
little or no response at the frequencies at 
which the baffle board is useful. 

High frequency cut-off, or loss of the 
higher notes, takes place in the radio- 
frequency amplifier stages and to some 
extent in the detector stage, but lost low 
notes can be charged to poor audio-fre- 











A B C’s of Radia 


HE filament in a radio 

vacuum tube is the heart of 
the tube. When heated by the 
flow of electric current through 
it, electrons flow from the fila- 
ment toward the plate. 

Early types of vacuum tubes 
contained plain tungsten fila- 
ments. Later it was discovered 
thata small amountofthorium 
added to the tungsten greatly 
increased the electron flow. 
Now the oxide coated filament, 
which is operated at a dull red 
heat, is replacing the thoriated 
tungsten filament. 

The heater type alternating 
current tube differs from the 
conventional tube only in that 
the electron emitting surface 
is heated by a plain tungsten 
filament that is electrically in- 
sulated from it. 




















quency transformers almost every time. 

If you have purchased a good dynamic 
speaker unit and you find you cannot get 
the low notes even with the aid of a good 
baffle board, the trouble undoubtedly is 
in your set and not in the speaker. 


Imitation Static 


HE simplest way to determine where 

interfering noises are coming from is 
to disconnect your antenna and see what 
happens. If the noises continue unabated, 
something is wrong with your set. If they 
stop, static is to blame and there is no 
remedy. There are just two exceptions to 
this rule. The noise may be caused by 
the operation of near-by electrical ma- 
chinery, in which case something probably 
can be done about it, if you can locate 
the offending machinery. The other 
possibility is a corroded antenna lead-in 
wire. It is desirable, of course, to have the 
antenna and lead-in consist of a single, 
continuous piece of wire, but frequently 
the lead-in is a separate piece of wire 
joined to the end of the antenna by 
twisting. The lead-in usually dangles 
loosely so that there is no strain on the 
joint, and after awhile corrosion creeps 
in and the joint goes bad, causing scratchy 
noises in your receiver. — : 

It sometimes happens, where several 
antennas are strung on a single roof, that 
one will sag sufficiently to come in con- 
tact with another wire just below it. As 
the wind swings the wire to and fro, the 
scraping contact between the two wires 
will produce an excellent imitation of 
real static. 


Two Tones at Once 


NE of the most amazing things about 
a radio loudspeaker is that it can re- 
produce the music from several different 
instruments at the same time. The reason 
it is possible for a simple paper diaphragm 
to do this is that the various vibrations 
combine to form what amounts to a 
single equivalent motion for the paper-.! 
A careful analysis of the actual motion 
of the diaphragm will show that it does 
not move back and forth in a uniform 
motion. Instead it trembles back and 
forth in a highly irregular way in repro- 
ducing the compositive sound wave. 
Pictorially, the motion of the diaphragm 
would appear as a mere jumble, but the 
resulting sound wave has the same effect 
on the human ear as though all of the 
different instruments were being heard. 
As a matter of fact, if you analyzed the 
air vibrations caused by the playing of a 
large number of instruments at the same 
time, the recording instrument would 
show that the molecules of the air were 
vibrating in an irregular fashion just as 
does the paper cone of the loudspeaker. 













































































Air Mail Stamp, Music, and 
Pictures—for a Nickel 
N AUTOMATIC stamp vending ma- 


chine that not only delivers a red, 
white, and blue envelope and an air mail 
stamp but plays music and shows pic- 
tures, as an accompaniment, has been 
devised by an American inventor, Francis 
C. Roberts. He is seen at the left in the 
photograph, demonstrating the operation 
of his machine in Washington, D. C. 
Postal authorities will exhibit the in- 
genious device in various parts of the 
United States to stimulate interest in 
sending mail by the sky route. Envelope. 
stamp, concert, and show are supplied 
when a nickel is dropped in the slot. 


An Adjustable 
Sawhorse 
HIS latest aid to 


carpenters—a 
sawhorse with sliding 
extension legs—will 
also delight the man 
about the house who 
spends a part of his 
week-end in the attic 
or cellar with hammer 
and saw. It can be 
set up in the most 
difficult and cramped 
positions—even on a 
flight of stairs, as 
pictured at the right 
—and will not wabble 
or fall. Remove two 
nuts, and the legs 
slip off for storing in 


small space. How adjustable 


*“*“Silent’’ Sounds Used to 
Analyze Liquids 


OUND waves too high-pitched to be 
heard by the human ear now analyze 
liquids in a new method of startling pre- 
cision announced by Dr. J. C. Hubbard, 
Johns Hopkins University physicist. By 
passing them through a vessel filled with 
an unknown fluid, a chemist can tell what 
the liquid is, what kinds of chemicals it 
contains, how much of each, and 
whether the liquid is adulterated with 
any impurity. 

The new process was developed in the 
laboratory of Alfred Loomis, New York 
banker and experimenter of Tuxedo 
Park, N. Y., whose work with sound 
waves has been described previously in 
Poputar Scrence Montuty. Dr. Hub- 
bard found that no two substances trans- 























sawhorse 
stands firmly on stairway. 











POPULAR SCIENCE MONTHLY 


mit sound waves at the same 
speed; that the speed is, in fact, 
a characteristic property of each 
individual substance; and that it 
can be measured precisely. The 
result is a new method of analysis 
that may supplant hours of work 
in a chemical laboratory. 


House Plants Thrive 
on Soap Baths 


LANTS that will flourish in 

one man’s house won't grow 
in another’s. It all depends on 
the thermometer, declares H. W. 
Becker, of the New York Bo- 
tanical Garden. 

In the dryness of an overwarm steam- 
heated home, a few plants will grow 
successfully; palms, ferns, asparagus, 
cactus—and even a pineapple! The 
pineapple should be purchased in June, 
and should have a long green top. This 
top is snipped from the fruit, shorn of its 
lowest leaves, and planted next day in a 
four-inch pot of sandy soil. Kept wet in 
a shady spot; it thrives on heat. 

A cool room with a sunny window 
offers greater possibilities. Here may be 
grown camelias, carnations, myrtles, and 
oleanders, as well as fuchsias, geraniums, 
hyacinths, tulips, lemon and _ orange 
plants in blossom, pansies, snowdrcps, 
violets, and Mexican primroses. All of 
these perish as the thermometer climbs 
above the seventy 
degree mark. 

Plants should 
have a regular bath 


to thrive, Becker 
says. A_ one-inch 
block of laundry 


soap dissolved in a 
pint of hot water, 
with a teaspoonful 
of kerosene added, 
is used to wash the 
leaves. The plants 
are kept in the 
shade for a day or 
two, then rinsed. 
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Movies Look More Rea} if 
You Close One Eye 


_. the movies with one eye, if 


— rs realism. 
That odd advice was given 
Priest, of the U. S. Susser of mf LG. 
at a recent joint meeting of the Ameri 
Physical and Optical Societies. 
effect, he explained, is to give an illusion 
of depth or perspective ordinarily lost j 
a photograph taken with a singlelens 
camera. It enables you to see the scene 
as it looked to the camera, with near 
objects standing out in relief against 
distant background. The same illusion 
is possible if you look at an ordj 
snapshot print with one eye, particularly 
if the usual white margin is concealed, 
Several attempts have been made to 
exhibit stereoscopic motion pictures, but 
the special eyepieces required have 
proved too irksome for the ave 
theater-goer. One of the closest ap- 
proaches to this ideal is an_ ingenious 
illusion recently described by Dr. Herbert 
E. Ives, of the Bell Telephone Labora. 
tories. A battery of cameras is used to 
take a picture, and in the theater another 
battery of projectors arranged in a semi- 
circle flash the resulting picture—which 
enables a spectator actually to “see be. 
hind” a tree or other solid object—on a 
special screen. The apparatus, however, 
is cumbersome and costly. 


Spends 14 Years Building 
Inlaid Table Top 


N OLD Chinese smuggling junk of 
the Yellow Sea supplied one of the 
5,793 pieces of wood that went into an 
inlaid table top which has taken Frank 
Ferris, of Olympia, Wash., fourteen years 
to complete. The different woods came 
from nearly every continent in the world. 
Beginning the job during the World 
War, and working in spare hours, Ferris 
polished and fitted together the pieces 
into an elaborate pattern of stars and 
oriental rising suns, formed with different 
colored woods. After completing the top 
of his “‘table of the continents,” Ferris is 
now working upon the legs, 
which are inlaid to mateh. 





Frank Ferris, of Olympia, Wash., working on one of the legs of his remarkable inlaid table, on which 


he already has worked for fourteen years. In the top alone are 5,793 pieces of different woods. 
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«giJk”” Gowns of Asbestos 
May Become the Style 


HIMMERIN G dresses that look like 
silk but are insulated against acid and 
fire were forecast recently by Professor 
Paul Q. Card, of the industrial chemistry 
ment of the Philadelphia College of 
Pharmacy and Science, who believes we 
shall eventually wear asbestos clothes. 
The Romans, the first people known to 
have used asbestos, are said to have woven 
the mineral fibers with linen to make 
burial cloth which retained the ashes of 
hodies burned on funeral pyres. Professor 
Card believes it will be possible to pro- 
duce from the fibrous hornblende lustrous 
doth resembling silk, but having the 
wearing quality of the homespun of 
frontier days. Such material, he suggests, 
could be sponged clean with a wet cloth 
and would cost less than other materials 
of which clothes are now made. 


Silver to Purify Water 


Y INJECTING silver in a specially 

prepared form, Dr. Georg Krause, an 
engineer of Munich, Germany, says he 
has found a new way to purify drinking 
water. About a twentieth of an ounce of 
silver, he claims, is sufficient to disinfect 
2,500,000,000 gallons of water. 


Ice Jam Defies Thousand 
Pounds of Dynamite 


NOUGH dynamite to drive a twelve- 
inch projectile weighing half a ton 
through three feet of solid steel was unable 
to blow up an ice jam that clogged a creek 
near Buffalo, N. Y., early this year. A 
thousand pounds of the explosive was set 
off at different points, tearing huge holes 
in the ice cakes but failing to clear a 
channel for flood waters rising behind. 

A hundred families were driven from 
their homes, three bridges were destroyed, 
and damage estimated at a million and a 
half dollars was caused before the jam 
broke and the water subsided. 

A new method of destroying ice jams 
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by the terrific heat of ignit- 
ed thermit, a mixture of 
powdered aluminum and 
iron oxide, was described in 
the April issue of PopuLar 
ScrencE Monruty. 


Saves Labor on 
Ironing Day 
Y PLATING the base 


of electric irons with 
chromium, the new nontar- 
nishing white metal widely 
used for automobile trim- 
mings, an Eastern manufac- 
turer claims to have dimin- 
ished by thirty percent the 





effort required to push one yi ides Inch into Millionths 


across an ironing board. 
Taking into account the 

number of the new irons to be produced 
during 1929, it is estimated that the im- 
provement will save American house- 
wives 20,800,000,000 foot-pounds of 
energy this year—which, translated into 
everyday language, means energy suf- 
ficient to drive the steamship Leviathan at 
full speed for more than eight minutes. 


A Handy Golf 
Ball Holder 


NEW. attach- 

ment for golf 
bags keeps the old 
and new balls sepa- 
rate and the new 
ones instantly avail- 
able. It consists of 
two rust-proof metal 
cylinders, one on the 
outside, the other 
inside the bag. The 
outside “gun” car- 
ries a dozen new 
balls. Pressing a de- 
vice at the bottom 
releases a ball when 
needed. The inner 
cylinder holds the 
used balls. 





This remarkable photograph was snapped at the instant a dynamite blast was set off in an attempt 


to break a destructive ice jam near Buffalo, N. Y. The wreckage shows the havoc wrought by the ice. 





























HE smallest mark you see on an or- 

dinary ruler measures one sixteenth 
of an inch. Imagine an instrument so 
accurate it will divide that small space 
into 62,500 equal parts, each exactly one 
millionth of an inch, and you will have an 
idea of an amazing invention recently per- 
fected by the U.S. Bureau of Standards, 
in Washington, D.C. 

The machine meas- 
ures by means of 
light waves. Walter 
B. Emerson, an ex- 
pert of the Bureau, 
who is seen above 
with the invention, 
assures us that if the 
world’s standard me- 
ter, marked upon a 
platinum bar and 
carefully guarded at 
Sevres, France, and 
all copies of it, were 
destroyed, new and 
equally accurate 
standards could be 
produced with this 
instrument. 


| Toads Do Not 
’ Cause Warts 


HE time-honored 

belief that toads 

cause warts is dis- 

credited by investiga- 

' ‘ tions by Karl P. 

a gg tad TP a Schmidt, assistant 

older. ° 

curator in charge of 

reptiles at the Field Museum of Natural 

History, Chicago. The idea that handling 

toads is related to having warts, he says, 

evidently grew from a simple analogy: be- 

tween the wartiness of toads and the ex- 

istence of warts on the hands of small 
boys, who often play with toads. 

The skin of a toad does secrete a kind of 
poison which is a violent irritant to the 
eyes and mouth but not to the skin of 
man, Schmidt states. This probably is a 
means of protection against enemies. 

A second widespread belief, to which 
attention was called not long ago when a 
toad was reported to have been discovered 
in the cornerstone of a Texas courthouse, 
is that these animals can live for decades 
imprisoned in wood or stone. This belief 
is also without foundation, Schmidt says, 
and suggests that the toad’s habit of 
backing down crevices, especially to 
hibernate, accounts for such tales, 
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Sharpens Two-Edge Blades 
in the Safety Razor 

So rere ra a double-edged safety 

nm 


razor blade without removing it from 
the holder is the achievement claimed by 
the inventor of a new device which can be 
carried with the shaving kit. The sharp- 
ener consists of sliding metal strips 
notched to move between the two convex 
parts of the blade holder, and fitting over 
both faces of each blade edge. Moving 
the device back and forth a few times 
is said to hone and sharpen both edges. 


Hundred Different Kinds of 
Colds May Get You 


HUNDRED people may have colds 

and each may have a different kind. 
Evidence of this was revealed recently by 
two British experimenters, Dr. David 
Thomson and Dr. Robert Thomson, 
working in the Pickett-Thomson Re- 
search Laboratory, in London. 

For eight months they kept daily rec- 
ords of all the germs found in the throats 
of their fellow workers in the laboratory. 
These germs were fed special food and 
studied under the microscope. Those 
causing colds of various types, from 
“head colds” to influenza, were given 
special attention and their habits and 
characteristics catalogued. As a result, 
the investigators concluded that at least 
a hundred distinct types of cold-produc- 
ing germs exist, each able to cause feverish 
throats or nose infections. 


Wanted—a Foolproof Style 
of Handwriting 


— you invent a new system of hand- 
4 writing—one that cannot possibly be 
misread, yet is easy and speedy to write? 
If so, there are millions of dollars in the 
idea—in the saving that such a system 
would bring to department stores, ac- 
cording to P. A. Best, managing director 
of one of London’s large retail shops. 

Although the advent of the typewriter 
has banished illegibility from many busi- 
ness records, Best declares, sales slips in 
retail stores still are scrawled in hopeless 
hieroglyphics. The store manager is faced 
by a distressing dilemma; whether to 
allow errors to continue and follow the 
costly practice of correcting them after- 
ward, or to insist on better handwriting 
from his employees at the price of slowing 
down transactions. Even if he wished to 
employ only persons with good handwrit- 
ing, few such persons exist! Present 
school courses lay little importance on 
teaching good penmanship, says Best. 
The only solution, he suggests, lies in the 
invention of a brand-new alphabet sys- 
tem, to be taught in the schools, by 
which even careless persons can learn to 
write fast and foolproof records. 











POPULAR SCIENCE MONTHLY 


JUNE, 1929 


An Aerial Lighthouse That Never Can Fajj 





IHREE times as reliable as 

the ordinary floodlight, a 
new airport lighthouse has been 
erected to help night flyers come 
to ground at Bolling Field, on 
the outskirts of Washington, 
D. C. The monster floodlight 
has three 10,000-watt lamps, 
only one of which is needed to 
turn night into day. The other 
two are reserves which, if need- 
ed, flash on automatically one 
after the other. Thus, if one 
lamp gives out, another in- 
stantly goes into action, so that 
there is no possibility that the 
field will be plunged into dark- 


ness as an airplane is landing. 
Chestnut Blight Hits 


Tanning Industry 


BLIGHT that is killing 
chestnut trees of this 
country is worrying the tanning 














industry, according to Dr. C. 
A. Browne, of the U. S. De- 
partment of Agriculture. Half 
of the twenty million dollars’ worth of 
materials for tanning the leather pro- 
duced in America comes from the chest- 
nut, and the decreased number of trees is 
forcing tanners to seek substitutes. The 
Chemistry Bureau of the Department is 
investigating the use of mangrove, saw 
palmetto, and canaigre, a weed of the 
dock family, to replace the chestnut. 


Stencil Machine Paints 


Designs on Walls 


EAVING “footprints” in the form 
of painted designs, a wall decorating 
machine that is pushed up and down the 
walls of a room is said to accomplish as 
much as a decorator, working by hand, 
would do in two days. The device is a 
paint stenciling machine, running along 
on little wheels, and feeding the paint 
automatically. The inventor, Baron D. 
von Loe, of Hamburg, Germany, recently 
brought his invention to America and 
demonstrated it in New York City. He 
explains that it can be used with differ- 
ent stencils to paint a variety of designs. 





Rolling this stencil machine along the wall 
paints a decorative pattern in a short time. 


This powerful three-lamp floodlight guides night flyers 
to a safe landing at Bolling Field, Washington, D. C. 








HETHER you’re an engi- 

neer, office worker, house- 
wife, mechanic, business exec- 
utive, or whatnot, you'll find 
in the pages of this magazine 
ideas and inventions that will 
aid you in meeting your indi- 
vidual problems. POPULAR 
SCIENCE MONTHLY is more 
than interesting and enter- 
taining. It is a book of a 
hundred uses. 




















They Turn on the Radio 
to Predict Weather 


Y TURNING on their radio receivers 

at sunset, residents in Morgantown, 

W. Va., report they can predict the 
weather for the following day. If the 
intensity of radio signals from station 
KDKA, Pittsburgh, Pa., falls after sun- 
set, the next day brings clearing weather; 
if they rise in intensity, it indicates rain. 

At the West Virginia University, lo- 
cated in Morgantown, Dr. R. C. Colwell 
made a series of curves showing how 
signal intensity varied on different eve- 
nings and recorded the weather the next 
day. Out of forty tests, thirty-eight gave 
the correct prediction and the other two 
were nearly correct. 

Dr. Colwell believes that as high and 
low pressure areas which cause weather 
changes sweep across the continent from 
west to east, they are accompanied by 
some electric condition that affects radic 
reception. He suggests that these areas 
reach Pittsburgh and Morgantown at 
the same time, since the two cities are 
on the same meridian. The inference is 
that a high pressure area, bringing 
clear weather, weakens the radio signals 
at night, while a storm-producing low 
pressure area has the opposite effect. 

Whether other localities may predict 
weather by the same means remains to 
be determined. 
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A test of codrdination—dropping blocks in a 
hole and pressing a pedal at the same time. 


SCOVERING the natural ability of 

applicants for jobs and placing them 
in positions where they will be happy is the 
aim of a series of scientific puzzles and 
tests designed by a London, England, 
psychologist. They are especially useful, 
he says, in finding employees of the right 
type for large factories where machine 
operators are needed. 

One of the ingenious tests, designed to 
reveal the applicant’s patience, per- 
severance, and ability to concentrate, 
makes use of a small cage inclosing a 
crooked wire, on which are strung a 
dozen screw eyes. The applicant, work- 
ing with a pair of tweezers through the 
meshes of the cage, must move the screw 
eyes from one end of the wire to the other. 
A man with a stop watch in his hand 
stands beside him and records the time 
required to accomplish the task. The test 
alsoshows the ability of the one being test- 
edto handle tweezers, which is important 
insome sorts of factory work. 

Another device, for determining mus- 
cular and nervous control, is a pivot- 
ed metal bar holding a pencil. Con- 
trolled by handles on either side, the bar 
can be moved in any direction. The 
applicant, grasping the handles, attempts 
to move the bar so that the pencil will 
follow various circles and angles that are 
stamped on a sheet of paper. Deviations 
from the lines of these patterns indicate 
lack of muscular control. 


HE ability to coérdinate movements of 
feet and hands, needed in operating 
some machines, is tested with a third de- 
vice, consisting of a box witha small hole 
in the top and connected with a pedal near 
the floor. The applicant is given a num- 
ber of little blocks and told to drop them, 
one at a time, into the hole from a certain 
height. As each block is dropped, he 
must push the pedal with his foot. The 
time required to drop all of the blocks in 
the hole measures the natural ability of 
the applicant for work that requires 
such codrdination. 
The times and records of the three 
tests are said to give the employer a 


New Tests Pick the Best Man for the Job 
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Measuring nervous and muscular control in 
tracing curved patterns with a pivoted bar. 


fairly accurate idea of the abilities of the 
applicant and to save him money which 
would be spent in training would-be em- 
ployees who are unfit physically or psycho- 
logically for the work required. 
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Her Ring a Vanity Case 
RING that is a vanity case as well 
has been introduced in Hollywood, 

Calif. In place of the usual stone or sig- 
net is a small oval box containing rouge. 
Under the lid of the box is a tiny mirror 
to aid in applying the make-up. The case 
can be refilled with rouge of a color to suit 
the user as often as is desired. 

















What could be handier? A tiny mirror and a 
box of rouge—all contained in “ pinkie”’ ring. 


This takes patience and perseverance. With tweezers 
inserted between bars of a cage, the applicant tries to 
move screw eyes the length of a crooked wire within. 


One-Celled Amoeba Swims 
by Dissolving Itself 


VER. since Roésel von Rosenhof, an 
early German microscopist, wrote 

the first description of the amoeba—the 
one-cell organism which is the simplest 
form of animal life—in 1755, scientists 
have been at a loss to explain how this 
minute creature moves about without 
legs, fins, or any other usual or visible 
means of locomotion. The theory ac- 
cepted by most zoologists was that the 
tiny animal simply pushed itself out in 
front and contracted itself in the rear. 

Recently Dr. S. O. Mast, of Johns 
Hopkins University, in Baltimore, Md., 
upset this hypothesis. Extensive study 
and observation of the amoeba, he an- 
nounced, had shown him that it moves 
around in the ponds and streams in which 
it lives by dissolving itself at the rear, 
transferring the dissolved substance to 
the front, and solidifying it there. This 
operation the amoeba repeats until it 
attains a fairly satisfactory rate of speed. 

The professor admitted that the prob- 
lems of how this strange process is ac- 
complished, and whence the amoeba 
derives the energy with which to do it, 
remain to be solved. 


Ages Wine by Electricity 
in a Few Hours 


OR literally hundreds of years, the 

only method used by European wine 
growers to accelerate the natura! ripening 
or aging process of wine consisted of 
drawing the liquid from one cask to 
another, a system known as “racking.” 

But a few weeks ago, a French chemist 
and wine expert reported he had dis- 
covered a way of improving both upon 
Nature and the antiquated methods of 
the wine growers. He found that, by 
subjecting cheap new wine to an alter- 
nating electric current of 120,000 volts, 
he could turn it into a “century-old 
vintage’’ within about two hours! 

The only requirement, he says, is that 
the wine be of good fundamental quality, 
explaining that the quick ripening is due 
to chemical changes in the flavoring oils 
and other constituents of the wine. 


POPULAR SCIENCE MONTHLY will be glad 
to supply, wherever possible, names 
and addresses of manufacturers of de- 
vices mentioned in this issue. 



































































Machine Counts Audience 
in Ticketless Theater 
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Tallying the number of people in the audience, re- 
corded by the mechanical substitute for ticket-takers. 


f KENS have replaced tickets in a 
theater in Cambridge, Mass. The 
theater-goer receives a metal disk at the 
box office instead of a pasteboard ticket in 
return for his money. At the entrance, he 
slips his token in the slot of a machine, 
resembling a pay-as-you-enter street car 
coin collector. This mechanism keeps a 
record of the people entering the theater 
so that the number of vacant seats in the 
house can be accurately determined at 
any time, and the total attendance tal- 
lied at the end of the show. 
If the machines prove to be a success, 
they may be installed in large moving 
picture theaters throughout the country. 


New Device Makes ‘‘Stills’’ 
from Home Movies 


rNHE “just right” fleeting expressions 

Lon the baby’s face, as recorded in 
your home movie film, now can be record- 
ed in enlarged form for your album. 
A simple device attached directly to your 
home movie projector permits you to find 
the “frame” containing the desired pose 
and then allows you to project this frame 
onto ordinary negative film, thus produc- 
ing a new “still” negative from which 
any number of prints can be made. 

A tapered box fitted with an enlarging 
lens at the small end and a two and one 
fourth by three and one fourth film pack 
adaptor at the large end is slipped on in 
place of the regular projection lens. A 
trapdoor in the top of the box allows you 
to view the film being projected on the 
film pack slide, which is white. When you 
strike the frame you want, the projector 
is stopped, the special shutter fitted to 
the enlarging lens is closed, the film pack 
slide is removed, and another pressure on 
the shutter release makes an exposure of 
just the right length to insure a good neg- 
ative on the film. 

When the twelve films in the pack have 
been exposed they are developed and 
printed in the usual manner. 


HAT it is possible for criminals to 

counterfeit fingerprints and so 
divert suspicion from themselves to inno- 
cent persons was demonstrated recently 
by Albert Wehde, a Chicago Bertillon 
expert. 

Before students of Loyola University 
Law School, in Chicago, he made a finger- 
print of one of the students on a piece of 
paper, then, after treating the print with 
ink, he transferred it to a special rubber 
glove, from which he was able to transfer 
it again to any object in the room. 

By another method of counterfeiting, a 
zinc line cut can be made from an original 
fingerprint, and from this can be manu- 
factured a rubber stamp which will impress 
the identifying lines and whorls of the 
fingerprint. Criminals have been known 
to attempt the use of such stamps, 
attached to rubber gloves, to throw the 
police off their trails by false clues. 

Because it has been estimated that not 
once in ten thousand years will the finger- 
prints of two people be identical, the 
Bertillon method of identification has been 
considered practically infallible, in the 
past. New methods of detecting counter- 
feit prints now may have to be devised, 
Wehde believes. 

Although  scien- 
tific crime detection 
by means of finger- 
prints has been a 







Attachment for making “stills,”” showing trap- 
door through which projected film is viewed. 


How Fingerprints Can Be Counterfeited 


Albert Wehde, Bertillon 
expert (second from left) 
shows how fingerprints 
may be counterfeited, 


development of only the last half cen. 
tury, recent researches show that the 
Chinese, as early as 200 B.c., used an 
impression of the thumb to sign legal and 
business transactions, knowing that each 
person has a peculiar thumb print of his 
own, different from all others. 


Scientific Fishing Party 
Hunts Sea Mammoth 


A HUGE sea-bat of the Pacific, shaped 
like a pancake and believed to 
weigh several tons, is one of the prizes 
sought by a scientific fishing party led by 
Gifford Pinchot, former governor of 
Pennsylvania, which will cruise 15,000 
miles through tropical waters on a nine- 
month search for new forms of sea life. 
The specimen sought by the party is said 
to be a giant relative of the devilfish. 
White markings on its black back is one 
of its distinguishing marks. 

William Beebe, noted authority on sea 
life, is said to have sighted one of the 
mysterious monsters off the Galapagos 
Islands, but no specimen has been cap- 
tured or scientifically classified. A sturdy 
whale boat is included in the equipment, 
to allow members of the party to give 
chase and harpoon one of the huge fish 
if it is sighted. 

Most of the long voyage is to be made 
under sail, although the ship has a Diesel 
auxiliary engine. Tanks on board will be 
filled with live specimens, and laboratories 
are provided for the work of mounting. 








* URNING the pages of 
POPULAR SCIENCE MONTH- 
LY is like opening a surprise 
package,”’ says a reader in 
Springfield, Ill. ‘‘I for one am 
never disappointed, for I get 
a real ‘kick’ out of every new 
invention and discovery. What 
amazes me is the vast number 
of ideas that take form in this 
magazine each month.”’ 
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Left: Sorting the diamonds preparatory to setting them in the wax design. Above: Trans- 
ferring stones from tiara to wax design of bracelet. Right: Removing stones for resetting. 


How Jewelers “Set the Stage” for Diamonds 































from left) 

iterfeited, [KE actors, diamonds have to “‘re- advantage. The stones are then trans- and color. After this they are given 

hearse” their places before they be- ferred in the same relationship to the ‘“try-outs” on the wax stage. 

d come part of a finished piece of jewelry. precious metal of their permanent setting. Because tiaras are not as popular as 
On a smooth surface of wax, the jeweler, The photographs above, made in the they once were, jewelers are sometimes 
who plays the part of “director.” studio of a Regent Street, London, called upon to transfer the diamonds in 

alf cen. sketches the design of the proposed jeweler, illustrate the process. them to other pieces of jewelry. In this 

hat the bracelet or tiara. In the wax he places In preparing diamonds for jewelry, the work, the same procedure is followed. 
used an the diamonds in different positions ac- stones are first ground by an iron wheel The gems removed from the tiara are 
gal and cording to their size and other character- surfaced with diamond dust and emery. laid out on the wax surface so that the 

‘at each istics. These positions are altered until Then they are sorted and graded into owner can judge the arrangement and 

tof his he thinks each gem shows up to best different groups according to their weight indicate whether he desires any changes. 

Radium Used to Prevent ———————E=== Small Pieces of Ice Keep 
— ; Fi Refri Cold 
th Rubber Factory Fires You you like to fly? If so, a hetrigerator Colder 
ADIUM, priceless tool of medicine, don’t miss Larry Brent’s EVERAL small pieces of ice are more 

shaped has a new use. In a rubber factory vivid story of his experiences in | effective in a refrigerator than a 

ved to at Leningrad, in Russia, it prevents fires. learning to be a pilot. Whether | large cake of the same total weight, re- 

- Prizes Its remarkable fire-protecting quality | you’re interested in flying or || cent tests at the Popular Science 

Ted by is due to the ability of radium to make || pot, you'll enjoy his thrilling | Institute of Standards, New York 

nor of the air around it a better conductor of | ontinn. tun. cance || City, indicate. It was found that lower 

15,000 dectricity. Hitherto sparks of static ° “|| box temperatures can be maintained by 

A nine- dectricity that jump from rubber fabric ———— using the small pieces. 

a life. passing over the factory rollers have con- C. F. Belshaw, a refrigerator specialist 

1s said stituted a dangerous fire hazard, since a _ the number of checks that run through it. of Detroit, Michigan, recently gave the 

vilfish. tubber drying room is filled with in- Thus additional checks cannot be signed opinion that it is as unsatisfactory to use + 

is one flammable vapors. Now the presence of a _ by the device without detection. ice in large cakes in a home icebox as it 
small capsule of radium permits elec- The operator of the mechanical signer would be to burn fifty-pound chunks of 

On sea tricity to leak slowly and harmlessly places a sheet of four, five, or six checks coal in a furnace. 

of the from the rollers into the air, instead of in the machine and regulates its action . 

‘pagos accumulating a sufficient charge to pro- by means of a pedal similar to that on a This Tree Has No Enemies 

1 Cap duce a fat spark. dictating machine. A mirror at the rear * 

iturdy Since a one milligram of radium is shows whether the checks are being signed, and No Diseases 

ment, used the novel method is said to cost cut, and stacked properly. TREE without an enemy is reportec 

» give only a few dollars. The radium need not by Dr. W. A. Taylor, of the U. S. 

e fish be renewed, since it lasts for centuries. Department of Agriculture. It is the 

’ Japanese ginkgo tree, planted in many 

—_ Machine Signs 7,500 parts of me United States. As far as is 

71 R known, no fungus or insect pest attacks 
ill be Checks an Hour the ginkgo in this country. 
tories N ELECTRICALLY oper- In Japan and China, where the 


tree grows wild, its fruit is valued. 
Chinese in Washington, D.C., 
where a driveway leading to the 
Department of Agriculture build- 
ings is lined with the trees, pick 
up the fruit that fall from the 
trees, take it home, and eat the 
kernels. The nut inside the fruit 
is palatable, but the odor of the 
pulp is unpleasant. 

Fossils of the ginkgo have been 
found in rock layers of early 
geologic times, indicating that it 
is closely related to the first tree 
forms on earth. 


ated machine that signs 
7,500 checks an hour, and stacks 
them in proper order, has been 
invented to relieve officers of 
banks and large business organiza- 
tions from the routine of signing 
checks by hand. The machine is 
a miniature offset press which 
transfers the signatures from a 
lithographic plate to the paper of 
the checks. 

When the machine is not in 
use, it is kept locked. Two keys 
are required to open it. A meter 
is built into the machine to record 





The operator feeds sheets of blank checks into the machine, 
which signs them, cuts them apart, and stacks them in order. 
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Our artist’s dramatic conception of how the proposed life-saving quarter-deck would carry passengers 
and crew to safety from a sinking steamer. Inset at top shows how the life-deck would be carried. 


QUARTER-DECK that will float 
JX away when a vessel sinks has been 
designed by Duncan Campbell, an Eng- 
lish inventor, to serve as a huge lifeboat 
in carrying passengers to safety. His 
unique boat within a boat, he believes, 
would have prevented loss of life in recent 
shipping disasters. 

Installed in a steamship, the detach- 
able quarter-deck will fit snugly into a 
skeleton iron cradle; its bulkheads con- 
forming to the lines of the ship. Where it 
rests upon the parent vessel, heavy rub- 
ber or other elastic material will be placed 
to eliminate the possibility of bumping or 
scraping. 

To prevent this unusual lifeboat from 
sliding sidewise with the roll of the ship, 
the keel is designed to fit snugly into a 
groove in the iron cradle. Teeth along 
the keel fit into sockets in the ship’s 
frame, preventing all lateral movement 
without hindering the boat from rising 
and floating off as the vessel sinks. 

At the first sign of danger, passengers 
will take their places in the cabin of the 


quarter-deck. In case the cabin cannot 
hold all the passengers and the crew, the 
latter will ride on the deck above the 
cabin. Wireless equipment is to be pro- 
vided to signal vessels the position of the 
floating life-ship. Provisions are to be 
stored in the quarter-deck at all times in 
preparation for an emergency. 

Because his invention eliminates the 
need of lifeboats, Campbell believes his 
plan will prove the cheapest as well as the 
most reliable protection for steamship 
passengers and crews. 


Navigation Simplified by 
Pocket-Sized Tables 


MALL enough to fit in a coat pocket 

is a new set of simplified navigation 
tables, prepared by the Navy Depart- 
ment. They enable a ship captain to 
compute his exact position with no more 
elaborate equipment than a nautical 
almanac, a sextant, and a watch. A read- 
ing may be taken regardless of where the 
sun or stars happen to be in the heavens 


at the moment. Such is the accuracy of 
the new method on which the tables are 
based that a ship’s position may be caley. 
lated quickly, anywhere on earth, with an 
error in latitude and longitude of less than 
fifty feet! 

A single simplified formula used for 
solving every problem in the new tables 
was worked out by Lieut. Commander 
J. Y. Dreisonstok, U.S.N. Vessels of 
the U. S. Navy, on trying them out in the 
Gulf of Panama, reported they were un. 
usually successful. 

When first published, the tabloid nayj. 
gating data covered an area from the 
equator to latitudes of sixty-five degrees, 
north and south. The Navy’s hydrog. 
rapher, Capt. C. S. Kempff, then pre. 
pared tables from sixty-six degrees to the 
poles for the use of Commander Richard 
E. Byrd in his Antarctic explorations, 


Novel Barometer Flashes 
Warning of Storms 
B* FLASHING on a light and ringing 


a bell, a new barometer, said to be a 
hundred times more accurate than the 
ordinary instrument, warns of changes in 
the weather. By means of two needle 
indicators, the inventor, Isaak A. Sher- 
mann, of New York City, says he can 
read the scale to thousandths of an inch. 
The usual mercury barometer gives read- 
ings in tenths of an inch. 

Two thermometers, one containing 
mercury, the other a chemical mixture, 
are attached to the barometer to insure 
accurate reading of the temperature. The 
new instrument is unaffected by the roll- 
ing of a ship, the inventor claims, making 
it especially useful to mariners. 

Shermann is working also upon an in- 
strument which he believes will record 
weather conditions up to six thousand 
miles away, thus showing airmen the loca- 
tion of high winds and storms before they 
take off on long-distance flights. 

















New precision barometer and its inventor. Sig- 
nal bell and lights warn of weather changes. 
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uge ‘Electric Hen’’ Will 
Hatch 20,000 Chicks 


LECTRICITY hatches the chickens, 
1) milks the cows, and tends the furnace 
on a model electric farm established in 
Ontario, Canada. It was planned to 
demonstrate the use of almost every type 
of electrically-operated farm machinery. 

One of its most striking features is a 
giant electric incubator capable of re- 
placing @ thousand setting hens. It 
hatches 20,000 chicks at a time. 

Besides farm machinery, all modern 
home conveniences operated by elec- 
tricity have been installed. They include 
yacuum sweepers, electric washers, iron- 
ers, fans, and even an electric furnace 
that operates automatically. Many farms 
in Ontario are wired for electricity. The 
current comes from the huge hydro- 
dectric plants at Niagara Falls. 


Old Indian the Last of 
Totem Pole Makers 


ELIEVED to be the last totem pole 

maker in the Pacific Northwest, 
William Shelton, a Snohomish Indian, 
still practices his craft near Seattle, Wash. 
He is continuing, as a means of livelihood, 
the art which the old men of his tribe 
taught him when he was young. His 
totem poles are said to have been sold in 
all parts of the United States. 

The original purpose of the totem pole, 
containing carved and painted birds or 
animals and other symbols, was to desig- 
nate the group of a tribe to which a family 
belonged. One of the poles was set up 
outside the entrance of each home. 

The Indians living in Alaska and north- 
western America reached the highest skill 
in carving totem poles, although the em- 
blems are believed to have been made by 
early tribes in practically all localities. 


























William Shelton, Snohomish Indian totem pole 
Carver, at work on one of his latest creations. 
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Forty Years a Diver, 


IGHTING man-eating sharks and 
entering the hulls of sunken ships are 
all in the.day’s work of George Larson, 
of San Francisco, Calif., who has followed 
the thrilling profession of deep-sea diving 
along the Pacific Coast for more than 
forty years. He is believed to hold the 
record for continuous service in this haz- 
ardous occupation. Most of his work has 
been at depths between thirty and sixty 
feet below the waves. 
The greatest depth at which. useful 
work has been accomplished by a diver is 
reported to have been 182 feet. 


Indoor War Game Demands 
Skill of a General 


LL the strategy of the actual battle- 
field, it is said, can be used in play- 
ing an intricate war game invented by 
Norman Bel Geddes, of New York, de- 
signer of theatrical] settings. A huge relief 
map, showing the topography of the 
battle scene, forms the basis for the game. 
Small objects, representing troops, big 
guns, tanks, observation balloons, and so 
on, are moved about like chessmen ac- 
cording to rules which the inventor has 
worked out with the help of Naval and 
Army officers, a number of whom have 
become enthusiastic about the game. 
It has been proposed that the U. S. 
Army and Navy use the game to teach 
war tactics to students at West Point 


and Annapolis. The photograph shows 


Mr. Geddes playing the game. 


Unearths Mastodon Bones 
Near San Francisco 


NDICATIONS that mastodons, the 

gigantic prehistoric elephants, in- 
habited the region of which San Francisco 
is now the center from two to three mil- 
lion years ago, were found recently by 
Dr. Eliot Blackwelder, Stanford Uni- 
versity geologist. 

A mastodon’s molar teeth, fragments 
of the tusk, and portions of ribs and other 
bones were unearthed twenty-two feet 
underground near Menlo Park, about 
twenty-eight miles southeast of San 
Francisco. Dr. Blackwelder recognized 
these remains as having belonged to an 
animal that lived some two to three mil- 
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and Still on the Job 


' 
















George Larson, veteran diver, who 
has braved the deep for 40 years. 


lion years ago. Because a 
human skull was found be- 
neath the Stanford Univer- 
sity campus at about the same 
depth, the geologist hinted 
that this relic might be as old 
as the mastodon bones. 


New Cedar Plaster 
Fights Moths 
SPECIALLY suitable for 


closets of such irregular 
construction that cedar lin- 
ing would be difficult, a new moth-repel- 
ling plaster may be applied as a wall coat- 
ing—both in old homes and new. Actual 
cedar wood is blended into this novel 
plaster, which is said to retain its fra- 
grance as long as the wood itself. 

All the protection against cloth-eating 
moths expected of a cedar closet is 
claimed for the plaster. Its smooth, hard 
surface may be washed with soap and 
water without destroying the scent; and 
it is called dustproof and sanitary. 


‘Shut Up!’ He Commands, 
and Radio Set Stops 
ermine new in radio receiving 


apparatus is a device invented by 
Allen B. DuMont, Montclair, N. J., radio 
amateur, which responds to a handclap 
or a shout from the other side of the room 
by turning itself off. As reported to the 
Amateur Radio Relay League, the secret 
of the device is a small wooden box that 
acts as a sounding board, vibrating when 
a loud sound strikes it. Within it, a cop- 
per plate is balanced against a copper wire 
to form an electric circuit. The slightest 
vibration breaks the contact between 
plate and wire, interrupts the circuit, and 
through a relay turns off the switch of the 
radio set. 

Thus, when the concert he is listening 
to from his easy chair across the room 
gives way to an unwanted program, 
Dumont has but to clap his hands, or 
speak severely to his receiver, which in- 
stantly obeys by “shutting up.” 
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art Your House Right 


Shall the Walls Be of Brick, Concrete, Stucco, or 


Wood? An Expert Helps You Select the Best 
Materials and Methods of Construction 


HEN the Kerseys started their 
venture in house building they 
were babes in the woods. They 
had always lived in apartments, 
and they knew as little about house con- 
struction as the average passenger on a 
steamer knows about navigation. 

So, when they moved from the city to a 
suburban town and someone suggested 
that they build a house for themselves, 
their first move was to ask the advice of 
an expert architect. They showed him a 
house design, illustrated here, as one that 
they liked. Naturally, he asked them 
how they wanted it built, and promptly 
learned that while they had many ideas 
on interior decoration and outside appear- 
ance, they knew nothing about the prac- 
tical side. This came out when they said 
they wanted brick instead of stone for the 
first story, and he asked whether they 
wanted solid walls or brick veneer. 

“ Brick veneer?” they asked. ‘ What do 


you mean? Isn’t a brick wall all brick?” 


“No indeed,” he answered. “Many 


houses have wood frames that hold up the 
floors and roof and do the work, while the 


A sturdy form of stucco veneer applied to wide- 
mesh metal lath backed by building paper. 


brick walls around them are only to keep 
out the weather. They look as if they 
were all brick; but inside they are the 
same as the walls of a wood house.” 


Mr. and Mrs. Kersey were nobody’s 


fools, and when it dawned on them that 
there was more to house building than de- 
sign and finish, they decided they had 
better hold off until they knew more of 
what it was all about. The architect ap- 
proved, and started their training by tell- 
ing them something about walls. 


“First of all,’’ he said, “walls must be 


strong enough to carry the weight of 
floors and roof. They must be stiff, too, 
so that they won't give if a dresser falls 
over, or shake in a heavy storm. Second, 


By ROGER B. WHITMAN 





HIS is one of a series of arti- 
ike giving helpful advice and 

suggestions on the problems 
of house building. If, in planning 
your home, you have some ques- 
tion relating to materials or 
equipment, write to the Popular 
Science Institute Building Serv- 
ice, 250 Fourth Avenue, New York 
City. Advice will be given free. 


they must keep out the weather; be 
waterproof and wind-tight. If they are 
heat proof, as well, so much the better; 
then heat cannot escape from them in 
winter or get into them in summer. Some 
walls will do all these things at once, 
while others have a separate part for each. 
“When the walls are stone, concrete, 
hollow tile, or brick, the floor 

s beams are built into them and 
% the roof rests on top. But in 
most houses the weight of 
+. the floors and roof is sup- 
ported on a wood frame. 
Although the outside walls 
look as though they were 
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A strong hollow brick wall—two parallel rows 
bound at intervals by bricks laid crosswise. 


holding everything up, actually they only 
stiffen the frame and keep out the 
weather. That jacket around the frame 
can be made of almost anything—ship. 
gles, clapboards, brick, stucco—as 
as it is tight against wind and water, 
“Any kind of a wall can be heat. 
proofed by building air into it, but it 
must be dead air; that is, air that is kept 
from moving and circulating. There cay 
be air spaces in the wall itself, or some. 
where in the wall there can be materials 
that are fibrous or porous and hold air in 
their cells or between the fibers. Mate. 
rials of that kind have little strength, and 
can be used only with something else that 
carries the weight and does the work.” 
“But why so many kinds of walls?” 
asked Mr. Kersey. “Why don’t 
find out which is best and use that?” 
“Each one has its place,’ answered the 
architect. “In some parts of the country 
one material may be cheaper than 



















Laying a wall of concrete blocks. It saves con- 
crete, yet has great strength and stiffness. 
another, or it may be easier to get car 
penters than stone masons. And thereis 
the question of design, foresome kinds of 
houses must be built of certain materials 
to carry out the architect’s conceptions 
But cost is the principal thing that people 
think about. Speaking generally, the 
frame house is the cheapest to build and 


the solid wall the most expensive. Almost - 


everyone is limited by the money he cal® 
spend, and must hit a happy medium be 
tween what he wants and what he call 
afford.” : 

He turned to his bookshelves. “Here 
are some books 6n building,” he said. 
“Take them home and read the chapters 
on walls. They'll give you some ideas, 
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and we'll have another talk whenever 
you're ready.” 

Those books taught the Kerseys more 
about building than they had thought 
there was to learn. Being practical 
minded, they backed their reading by 
visiting and examining all of the houses 
under construction within an hour’s drive. 


et to, walls, they learned, have 
their foundations below the frost line 
and are widened at the base to distribute 
the weight and to prevent settlement. 
The foundations can be of stone or brick, 
but are more generally of concrete be- 
cause of lower cost. The concrete can be 
either in blocks or poured to make the 
foundations one solid mass. Under ordi- 
nary conditions, the cellar walls can be 
waterproofed by a thick swabbing of hot 





Back-plastered stucco veneer, with center panel 
unfinished. The stucco is applied on both sides 
of metal lath, and no sheathing is necessary. 
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tar on the outside, 
but if drainage is poor 
and water likely to 
collect, there will 
be need for drain- 
pipes at the footings, 
or even for inclosing 
walls and floor in 
an unbroken jacket 
of waterproof felt. 
The thickness of 
the foundation walls 
will depend greatly 
on the material of 
the upper walls, of 
course, for a ma- 
sonry house, for ex- 
ample, weighs more 
than one of wood. 

If the Kerseys 
were astonished to 
learn that brick walls 
of a house often were 
no more than a veneer, 
they were astonished still more to dis- 
cover that even an all-brick wall is not 
always solid. A solid brick wall is enor- 
mously strong, capable of supporting a far 
greater weight than an ordinary house 
would put on it. So, to save brick and 
labor, it is quite usual to make the walls 
hollow. This can be done in several ways. 
In one, the bricks are laid on their long 
edges in two rows, the outer surfaces be- 
ing eight inches apart, or the length of a 
brick. At frequent intervals, according to 
the pattern, the two rows are bound to- 
gether by bricks laid crosswise, so that 
while the finished wall is hollow, it loses 
nothing in stiffness. 

Another method is to lay the bricks on 
their sides in one row and on edge in the 
next. In this case six courses of one row 
equal four courses of the other. When 
the two rows are of equal height they are 
connected by a course of bricks laid on 
their sides and crosswise. In these, as in 
solid walls, spaces are left for the floor 


» Architects , 
Attractive design chosen by the Kerseys for the house they wanted to build. The walls are of masonry for the 
first story; clapboard above. To make a good job they decided first to learn the secrets of sound construction. 
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Spading poured concrete to 
give wall the greatest possible 
density and prevent defects. 








With strong footings set well be- 
low the frost line, as at left, a con- 
crete foundation is hard to beat. 


beams to be fitted into as the walls reach 
the proper height. 

For strength and stiffness there is 
nothing better than a wall of poured 
concrete, especially when it is reinforced, 
for the house then becomes one mass with- 
out joints or cracks. In making such 
walls, forms are: placed the proper dis- 
tance apart and the concrete poured be- 
tween them, reinforcing bars being in- 
serted wherever necessary. When the 
concrete hardens the forms are moved up 
for another pouring, and as the fresh con- 
crete bonds with the old there are no 
breaks or weak places in the entire wall. 


IKE a brick wall, a wall of poured con- 
crete must be fairly thick to have the 
needed stiffness, and will then be over- 
strong for the weight that it must support. 
To give thickness with less concrete the 
wall can be built of hollow concrete 
blocks, and with good mortar and mate- 
rials will be (Continued on page 155) 














The disagreeable task of 
fishing soiled clothes froin 
a hamper and packing 
them into a bag for the 
laundryman is eliminated 
by this new metal contain- 
er with bag inclosed. Pull- 
ing the bag’s drawstring, 
as pictured at the right, is 
all the packing required. 


Snipping with fourteen blades, instead of 
the customary two, these improved shears 
make swift work of hedge trimming. Op- 
erating somewhat like a mowing machine, 
the tool clips a path fifteen inches wide, 
and makes it possible to trim more evenly. 


The old-time comfort of a hot 
brick is brought up-to-date in this 
new electric foot warmer, which 
plugs into a wall socket. Its glow- 
ing, even heat is especially useful 
for drying wet feet. It costs only 
a few cents an hour to operate. 
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Lift the lid of the laundry 
container, unsnap a wire 
frame that holds it to- 
gether, and the bag of 
clothes slides out, as below. 
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ovel Appliances for the Home 


The same sort of _ 
cooling system that aa 
summer comfort in theaters 
is now available for smajj 
homes through the 

ment of a miniature refriy. 
erating plant, at left. It jg 
said to lower the tempera. 
ture of an average room ten 
degrees in thirty minutes, 
The apparatus, inclosed ina 
four-foot cabinet, includes 
air-chilling coil and a fan 
that circulates the cooled 
air. Photograph shows both 
interior and exterior views, 


An ingenious device to prevent damage 
from frozen water pipes is a flat cham- 
ber, inserted in the pipe, which acts 
somewhat like an auto radiator. Water, 
freezing here first, automatically opensa 
valve that empties all the house pipes. 





A convenient receptacle for electric cords that connect 
irons, toasters, and other accessories with the power 
supply is this small wall cabinet containing a spring , 
reel that pulls the cord out of the way when not i 
use. When you have finished ironing, simply press 4 
small lever in the wall panel, and the cord vanishes, 


June, 
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After a greasy job on the car or about the house, 
this nail brush comes in handy; for in the top of 
the wooden handle is a slab of pumice stone. 


How the dinette looks when folded 
out of the way. Glass doors backed 
by curtains give doorway illusion. 


Folded; this new piece of kitchen 
furniture is a convenient stool. 
Opened, it becomes a stepladder. 
Rubber treads on the three steps 
make them proof against skids. 
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Designed especially for saving space, this attractive new type of dinette 
folds back into the wall, behind glassed doors that resemble an ordinary 
entrance. Merely opening the doors and releasing catches that hold the 
folded table and benches in place is all you have to do to set up the outfit. 


You can do the baking, roasting, frying, or toasting right at the 
table with this little electric stove. The oven has two wire racks 
and is large enough to take two full-size pies at one time. The 
stove has a burner plate of standard size with three-heat switch. 


. 


This canvas sling 
lightens the job 
of toting wood 
for the fireplace. 


Turning the dial on the electric re- 


frigerator attachment below regulates 
the icebox’s temperature. It permits 
use of six different freezing speeds. 





The clothespins are always right at your elbow in 
this convenient canvas container. It rests on a 
spiked metal rod which is stuck into the ground. 


This folding bridge table, with its own rack, solves 
the problem of what to do with the table when not 
in use. Folded and fitted into a special rack, it 
serves as a fire screen. When the bridge party is 
on, down it comes for the evening’s play. A 
locking device holds the table top in the rack. 
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aking a Family Motor Boat 


By 
NEWCOMB 
LEONARDE 


boat, to quote a technical 
description of it, “runs y 

two planes, each with a V sec. 
tion. One of these planes js 
forward, about one quarter 
length abaft the stem, and the 
other is at the stern of the 
boat. Between these two 
planes and approximately 
amidships, the bottom be. 
comes an inverted V. The 
outboard profile and sections 
show that while the keel jg 
normally below the chine for. 
ward and aft it rises above the 
chine amidships, forming an 
inverted V or concavity. When 
planing, the boat rides upon 
the forward and after plane, 
the pressure created at the 
forward plane being relieved 
by the rise in the bottom 
immediately abaft this plane.” 

It will be noted from the 
idrawings that she is a good 
‘looking boat. She has the 
nautical appearance so neces- 
sary if one is to keep away 
from the cigar box type, and she can be 
“dressed up” just as much as the builder 
chooses. 

Personally, I am not overly enthu- 
siastic about varnished boats, for it is 
something of a task to keep a varnished 
surface in satisfactory condition without 
putting a great deal of time on it that 
might better be spent in the use of the 
craft. However, many men like to finish 


0 ! 2 3 
SCALE 


ESIGNED so that the 
amateur can build it 
easily, the outboard 
motor boat illustrated 

on the opposite page is in all 
respects a 1929 model. She is 
a small, comfortable, safe, yet 
reasonably fast family boat for 
a short trip down the river or 
along the shore on a summer's 
day. 

With present-day outboard 
motors this design will give 
entire satisfaction. Indeed, it 
represents my conception of a 
family boat based upon the 
experience of twelve years with 
outboard motors. 

The unmistakable movement 
of the family man to the water 
for recreation was shown in 
last season’s use of outboard 
boats. That was the real development 
of the year, and as a result the number 
of new boats to be built this year for 
purposes other than racing has been 
estimated as high as 50,000. 

Credit for developing this type of 
motor boat must go to a New York en- 
thusiast who has no superior as an 
authority on outboards. For the design- 
ing of this particular hull I give credit 


How the framework is constructed in an inverted position. The permanent 
members appear in white to distinguish them from the temporary braces. 


to the technical editor of one of the motor 
boat magazines—an eminent naval archi- 
tect. They are the authorities behind my 
story, for, knowing from my own long 
experience that boat building is quite 
a task for the amateur, I have played 
safe with a_ well-tested design—one 
generally termed the “biplane.” 

For those who have not followed out- 
board motor boat progress, a biplane 
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The simplicity of the construction is revealed in these three views. Note especially the 
line of the keel—a typical “biplane’’ feature—and its relation to the outboard profile. 
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jt Is Surprisingly Easy to Construct a Safe, Light, 
Speedy Hull for Use with an Outboard Power Plant 


SmpLiciTy of construction, good 
fines, comfort, and a high degree of 
safety are the outstanding character- 
istics of this fast 16-ft. motor boat. 





their handiwork in varnish, and they may 
do so in this case. It is merely a question 
of using mahogany for a bright finish 
and white cedar if the hull is to be 
painted. 

Study carefully the plans as well as 
the specifications on page 118. From the 
latter get out your own bill of materials. 
Note that the boat is to be nearly 16 ft. 
long, which means that you can get the 
keel out of a 16-ft. piece of % by 2% 
in. oak or spruce. Remember that the 
customary term for thickness among 
boat builders is “molded,” and that 
“sided” means width. Take your bill of 
materials to your local lumberyard and 
get a figure on the material item by item, 
cut as nearly io size as possible. Also 
stick to the kinds of wood specified, if 
possible, as they are the best for the 
purpose; but incase they are not available, 


use the next best substitute. Emphati- 
cally, do not take any kiln dried lumber. 
It is not good for boat work. 

Usually the first step in boat building 
is to lay down the plans full size, so that 
the lines may be “faired” up. This is 
done from a table of offsets supplied with 
the drawings; but in this case I have had 
simplicity in mind and so have supplied 
dimensions for each of the frames, which 
in the seam-batten construction used 
here are also the molds over which the 
boat is built. These dimensions are all 
half breadths from the center line; and 
the heights of the keel, chine, and sheer 
plank are given from the base line. In 
getting out the frames, deduct the plank- 
ing thickness, which is 5% in., from the 
dimensions given. Boat dimensions are 
always given to the outside of the 
planking. 


It is always best to build small boats 
bottom side up, at about hip height so as 
to make the work less tiresome. My 
method is to use two low sawhorses, on 
which I set a 2 by 6 in. straight plank 
on edge, leveling it carefully. The 
plank and horses are fastened together 
firmly and the horses are fixed to the 
floor. I then lay out the stations on the 
top edge of this plank, letting the top 
edge be the base linefrom which all sheer- 
plank and keel heights are measured. 

Before doing this, it may be well to lay 
down all the stations (frames) on heavy 
paper; then you can lay the frame mem- 
bers down on the drawings for accurately 
fastening the sides and bottom sections. 
On the stations of the full size drawing 
you can draw in the keel section and thus 
determine the size of the notch to be cut 
into the frames; (Continued on page 118) 
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Half sections giving the half breadth measurements and the distances from the base 
line. As customary in boat drawings, all dimensions are to the outside of the planking. 
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to Build a T Table | ( 
Measured Drawings and Directions to Aid You in Making A 
an Exact Copy of a Rare and Valuable Colonial Antique 0 
By Freperick J. BRYANT 
The stretchers at the bottom and aside until the glue hardens. In the 
the rails under the top are mortised meantime you can work on the table top 
and tenoned into the legs. The No doubt you will have to use two o- 
stretchers are as thick as the legs, more pieces for the top; a board 19% jp ' 
but the rails are only % in. thick. wide isn’t always available. Three 7-jp, - 
However, all the rails are flush with boards are suggested, as this will allow : 
the outside of the table legs. ~ enough extra stock to be planed down to this 
To find the correct angle in _ the finished measurements. lar 
cutting the rails and stretch- An easy way to lay out the oval shape sug 
ers, lay out a full sizedrawing is to cut out a heavy paper pattern 9% - 
of the end and side views of in. wide and 13% in. long. Rule this int 
tne table. Don’t forget to paper off into 2-in. squares, starting from wh 
allow about % in. for the the lower right-hand corner. Now refer aw 
tenons on each end. to the crosslines shown on the drawing pla 
After all your joints are_ and point off your outline on the paper a 
made, glue the end frames pattern. Connect the pencil points with ala 
together. Wipe off the sur- an easy, graceful curve and cut the design a 
plus glue and put the frames __ with a pair of shears. 
Place your pattern on the table top, ie 
which should measure exactly 19% by 4 
The Matestals Needed 2634 in. Have the pattern touch one the 
This type of table, originally used in taverns, is No end and one side and mark the outline. ] 
highly prized by collectors of Early American Pes. T. w. a Parts Repeat this on the other three corners, in 
antiques for its charm and general utility. l 5% 1934 2634 Top You are now ready to remove the extra . 
4 1% 1% 2% Legs wood and spokeshave down to the line. thi 
AVERN tables were among the 2 1% 1% 16_ Long stretchers The upper edge of the top should be Sa 
earliest types developed in this 2 1% 1% 11% Short stretchers rounded over and sandpapered. je 
country and were very common 2 Ys 5% 13% Long rails Glue the end frames, the 12-in. side my 
before the Revolutionary War. 2 % 5% 9% Short rails | rails, and the 141%-in. stretchers together. 
‘The few to be found today are highly All dimensions are in inches. The top Proceed as before and test your work with th 
prized by their owners. They were made on the original table is pine. The other a steel square to be sure the frame is true. ia 
with round, oval, or square tops and stock is maple. Each dowel is about / in. The top can be fastened down with ‘i 
varied from the size of this one to a in diameter, and the ends of the pegs are angle irons on the underside or pegged vi 
length of 4 ft. or more. almost square. into place as in the original table. en 
Reproductions are popular because a Whether yau dowel all your joints and in 
table of this type blends well the top depends upon - 
with almost any style of modern ' =o how closely you wish to de 
furniture. We see them used as copy the original table. y 
side tables and radio tables and As the legs do not (' 
for holding smoking sets; in TOP VIEW stand in a vertical posi- 1 
fact, everywhere in the home. * WITH TOP ; tion, each one will have 
This table is made of maple, REMOVED PEG HOLE to be filed or sawed a a 
except for the one-piece top, is } little at the bottom. A al 
which is pine. It has seen a lot “PEG HOLE sf Fe HALP:PLAN OF TOP? | coarse wood rasp will ¥ 
of hard use and has been painted TES 9 % 26%. : serve very well, and a at 
a number of times. At present : level bench, table, or 
it is finished in its natural color : floor will do to test the 04 
and has two coats of white shel- work on. 
lac and one coat of wax. The finish depends 
Because screws were unknown upon the kind of wood 
when this table was made, the from which the table is 
joints are reinforced with wood- made. If you select ma- 
en pins or dowels. Even the top hogany, walnut, or gum- 
is held down with pegs; and no wood, an oil stain, filler, 
metal is to be found in its con- and varnish may be 
struction. used. Colored enamels 
A copy can be made of almost or brushing lacquers will 
any kind of wood, and the finish also give good results. 
is entirely a matter of choice. 
To get ae best results ae turn- 5 You will find the work 
ing the legs, it may be advisable 01 25 of constructing this un- 
first to lay out the shape full . i SOUnE kon oe pH fine Sena table 
size on paper. Two sections of oe 7 easier if you send for | 
each leg are left square. Sand- our Blueprint No. 105 
paper the turned work in the teen ofa tune toite tend en. cunts mesmante mate wy with larger drawings. 
lathe as smooth as possible. Mr. Bryant, who is the supervisor of manual arts at Auburn, Maine. The cost is 25 cents. 
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A Variety of Designs, Both Plain and 
Qrnate— Hints on Shaping the Legs 


By Cuar.es A. KinG 


OW can I make a combination 
piano bench and music case?” 
js a question regularly asked by 
readers of PopuLAR ScIENCE 

Moxtaty who have home workshops. 
“To aid those who wish to undertake 
this always satisfactory and not particu- 
larly difficult project, several designs are 
ted in the drawings below. The 
main difference in the various types lies 
in the shape of the legs. Use the design 
which will harmonize best with your 
piano; although, of course, a bench with 
plain legs will be in good taste for use with 
ically any instrument. 

To make the simplest of the benches 
ilustrated—that for which complete side 
and end views are given—prepare four 
legs 134 by 1 {by 18% in. and taper them 
as shown on the inside faces from a point 
4% in. from the top to the bottom, where 
they are 1 in. square. 

Make two side rails % by 334 by 361% 
in., and two end rails % by 334 by 10% 
in. Rabbet the rails to receive the 14 in. 
thick bottom and bore for dowel joints. 
Smooth, sandpaper, and assemble legs and 
rails. Fit the bottom and fasten it securely 
in place with 114-in. No. 16 brads, 

Glue up a well-selected piece for 
the seat 4% by 16 by 42 
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project back far enough to 
allow the top to be opened 
fully without binding on the 
legs, and you may there- 
fore fit a piece 4% by 1 by 
361% in. as at D, if you wish, 
to bring the top of the hinge 
rail flush with the outside of 
the back legs. 

Smooth and sandpaper the 
seat, and the bench will be 
ready for finishing. 

If music is not to be kept in 
the top, the top rails may be 

‘made narrower and the bot- 
tom omitted. Bottom rails 
and a stretcher may be fitted 
as shown at E£, if desired. 

The bench may be elaborated by mak- 
ing the top rails 6 in. wide and sawing a 
design upon the bottom of each. The bot- 
tom may be fitted into a groove, or fitted 
square after the legs are assembled as at 
F. Feet may be suggested as at G by glu- 
ing on pieces of 14-in. wood and working 
them to a pleasing shape. The spade foot 
leg may be used as an alternate design. 

The Empire bench and the bench with 
cabriole legs are made with mitered rails, 
fitted and glued together as at H and 
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iano Bench 





A neat, strong, easily made piano bench which contains a 
roomy storage compartment for music underneath the seat. 


strengthened with screws. The Empire 
legs may be made from 24% in. square 
wood and the semicircular holes J bored 
with sharp, clean cutting auger bits; each 
hole should be square and parallel with its 
related surfaces. Pieces K, held in place 
with hand screws, will help in boring these 
holes. 

The cabriole legs may be cut from 5 in. 
square stock. Make a pasteboard pat- 
tern, mark each of the squares on adja- 
cent sides, and take the wood to a mill 

to be band — sawed. 








































































in; or if you —_ you r gpene pes | avr gga 
may use plywood, pro- "T0167 2yi 3" e, and sandpaper. 
vided Se enn obtain it "N Willisdonang 4 FE f | The bench may be 
as thick as 8 in. In us- aA = mK ae) | , stained to match the 
ing glued-up stock, plane | +_ ‘if #9 st bet | byt 4 piano and finished with 
and sandpaper the un- | .f = shellac or a hard varnish. 
derside and fit two cleats | ” tl 5" } ons Rub all undercoats with 
% by 21% by 11 in. as at 7 ei A No. 4/0 or 6/0 sand- 
(and fasten them with "N yo dt - paper and the last coat 
lin. No. 8 screws. \ if ft SN with FF powdered pum- 

Plane the tops of rails iz Bua mK ~* ice stone and oil, finishing 
and legs to fit the seat ris Nig Py MH | with wax if desired. 
and hang it with $ in. j= wi q ‘ih ~ ! Benches may be made 
wide brass butt hinges as 7— - i, ra p ptt shorter than 42 in., but 
at B. The hinge must "sl I" . 2 SQUARES not for duet playing. 

24 DETAIL OF LEG/“CABRIOLE LEG! |. SPADE FOOT 
EMPIRE PIANO BENCH / WITH OR WITHOUT MUSIC CASE 
42" f lo" a - 42" 
4 — 30" 13 iol fe 
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Complete working drawings for a bench with plain, tapered legs; an alternative design with gracefully 
shaped rails and feet; and (above) an Empire style bench, a cabriole leg, and a leg with a spade foot. 
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How to Get Rich 


POPULAR lecturer says that the modern automobile 
has about reached the limit of development. Is he 
correct? Not by along shot! True, hand-cranking and 

- frequent roadside repairs are gone forever. Compared 
with its progenitors, the modern automobile is a marvelous 
piece of mechanism, but there are countless ways in which it 
can be improved. 

The puncture and blow-out, for instance, are still to be 
banished. Nobody yet has invented an effective tire immune 
to such troubles. Driving is marred by the necessity for fre- 
quent operation of the clutch and gear-shift lever. Discover 
a way to eliminate these apparently necessary evils and your 
fortune is made. 

The modern auto develops in power at the rear wheels from 
five to fifteen percent of the actual energy contained in the 
gasoline. Theoretically we ought to get better than 200 miles 
to the gallon instead of the paltry ten to twenty at present. 
Finding out just why we don’t, and showing us how we can, 
is another way to get rich. 

Then it takes from one to two tons of automobile to trans- 
port a man weighing 150 pounds. Nine tenths of the energy 
we are able to develop out of our gasoline must be used to 
transport useless weight. Opportunity there. 

At least a few of these quite obvious deficiencies ought to be 
eliminated before anyone is entitled to say that the day of the 
inventor is over as far as the automobile is concerned. 


The ‘Inside Dope”’ on Flying 


MERICA’S leading authorities voice their views on the 
future of aviation elsewhere in this issue. 

One sees, in the very near future, thirty-hour trans-Atlantic 
airplane service, using ocean landing platforms. Another tells 
of airships that 'make even the Navy’s new 6,500,000-cubic- 
foot twins seem pygmies by comparison. Planes whizzing 
through thin air miles above us at 400 and 500 miles an hour 
are discussed gravely, and, as a sole discordant note, one man 
sees the hope of future aviation only in a type of flying machine 
radically different from anything now known. 

From such a group, widely differing opinions may be ex- 
pected, and are healthful. The important thing is the signifi- 
cant agreement of most of them on immediate developments. 
Monster planes equipped with every luxury and comfort are to 
be used widely. Amphibian machines, able to land either on an 
airport ’s runway or on a harbor or river, will be used more fre- 
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quently. And air travelers will have greater safety thro 

conquest of fog. ; ugh the 
No buncombe about these men, thoughtful students of 

serious business. » 


A Road to Wedded Bliss 


N A marital mix-up which reached the courts in New York, 
the husband submitted the following letter in evidence 

asserting it had been sent him by his wife: . 

“Here’s my New Year’s greeting to you. When the folloy, 
ing necessities have been accomplished | shall try to show yen 
the respect you are always looking for. 

“1. Make a ladder to reach the attic. 

“*2. Make screens and get busy soon. 

“3. Buy me a wash pole so that I do not have to be dig. 
graced in the neighborhood. 

“4. Attach a bell to the front door and save the expense of 
a possible broken window. 

“5. Make me a closet under the cellar stairs, to protect my 
food from dirt and insects. 

“6. Make the trellis to hold the rose vine. 

“7, Encase the cellar stairs. 

“8. Box the front stoop. 

“9. Make flower boxes. 

“10. Make coal bin. 

“11. Make closet for paints. 

“12. Clean desk. 

“13. Make storm windows.” 

Perhaps if that husband had been a reader of Poputag 
ScrencE Montuy, quarrels might have been averted. 


Edison’s Clock 


CLOCK that never told time is a prized exhibit of the 

Edison collection at Henry Ford’s museum in Dearborn, 
Michigan. The face is without hands or numerals, the cross 
section of a small log. For years it stood over Mr. Edison’s 
fireplace, a silent symbol of a great idea. He placed it there to 
remind him that the value of work is measured by results and 
not by hours. 

One of the amazing things about this man, who has created 
vast industries from the resources of his brain, is that he has 
kept his feet on the ground. Others have attributed his great- 
ness to intangible “genius.” Edison, knowing each step he has 
taken, attributes it to hard work. He has always answered 
laudatory visitors with his famous epigram, “Inspiration is 
nine tenths perspiration.”” While others watched the clock he 
watched results. His clock had no hands. 


They Are Saying— 


“FWHE sun is jyst about as ordinary a star as one could find.” 
—Prof. A. S. Eddington, Cambridge University astrono- 
mer. 

“Architects are constructing cities which are of impressive 
beauty but totally unfit for the proper breeding of human 
beings.”’—Dr. Alexis Carrel, Rockefeller Institute for Medical 
Research. 

“Eventually we may be able to synthesize the firefly’s oil 
and produce living light.’”,-—Dr. E. Newton Harvey, Princeton 
physiologist. 

““There’s nothing wrong with aviation. I tried to learn 
everything overnight.”—Fred Stone, actor, recovering from a 
crash. 

“‘In general, almost anything is learnable at any time up to 
fifty.".—Dr. Edward L. Thorndike, Columbia psychologist. 

“Airplanes are a valuable auxiliary to the railroads. They 
can cut corners and fly over obstructions.””—Elisha Lee, Vice- 
President, Pennsylvania Railroad. 

‘Workers need two weeks’ vacation in winter.” —William F. 
Green, President, American Federation of Labor. : 

“The devotee of art who looks down from his superior 
height upon the products of this machine-made age as things 
unworthy of his attention has no useful purpose to serve In 
modern life.”—J. M. Hewlett, First Vice President, American 
Institute of Architects. 

“The day of the ‘flivver’ plane is pretty close.’”—Henry 
Ford. 

“TI disagree with the notion that most people overeat and 
that what a person eats has much to do with how long he 
lives."°—Dr. Solomon Strouse, University of Chicago. 
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ts and ‘Tae car you will drive tomorrow is on the 
sili drafting boards of automobile engineering departments now. 
ple It will be engineered on hydraulic shock absorbers. ..cushions 
he has of liquid which absorb the upward and downward thrust and 
we ° ‘ 
ae give the smoothest ride over the roughest roads to anywhere. 
ck he a , , 
The adjective hydraulic as applied 2 Their patented reservoir ends the need 
to a shock absorber does not nec- for trying to make “packing” hold the 
essarily indicate temporary or per- fluid against high working pressures. 
find.” manent riding comfort. Houdaille 3 Their patented air vents make them = 
TONO- hydraulic double acting shock ab- truly hydraulic by allowing air and gases to 
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supreme riding comfort for years by elim- easily suited to each individual car. 
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ip to The engineers of Lincoln, Pierce-Arrow, Cunningham, Stearns- Your Car Dealer can Supply Houdailles. 
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They adopted Houdaille Shock Absorbers as standard equipment on merit. 
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Do You Know Your Carburetor? 


—— 







- “Inside the carburetor is a 
little pipe like the one on your 
garden spray,’’ Gus explained. 
“ Air rushing past pulls the gas 
out in a fine spray that mixes 
with the air so that you get.a 
mixture that will explode.”’ 


“- 


OW is your wife making out 
driving the car these days?” 
Gus Wilson, veteran me- 
chanic of the Model Garage, 

- asked his partner. 

Joe Clark, bookkeeping member of the 
firma, laughed disgustedly. “That woman 
will never learn anything,”’ he growled. 
“Why is it so hard to teach ’em about 
cars?” 

*“Maybe you haven't found the secret, 
yet,” suggested Gus. 

“What secret?” Joe asked curiously. 

“ Well,” Gus replied with a twinkle in 
his eye, “it’s the same as teaching tricks 
to a dog—“‘first you’ve got to know more 
than the dog!’” 

“You insulting son-of-a-gun!”’ grinned 
Joe as he threw a grimy piece of waste 
which just missed his partner’s head. 

“Seriously, though,” said Gus, “most 
people don’t know how to explain things 
about a car toa woman. Now, if I had to 
do it—” 

“Oo—ee! Mr. Wilson!” a lilting 
feminine voice interrupted Gus’s sage 
remarks. 

Joe looked out, and turned to his 
partner with a sly smile. 

“It’s Judge Bond’s daughter,” he re- 
ported. “She has a brand-new roadster. 
Do your stuff now if you know so much 
about teaching the flappers!” 

Marianne Bond was bubbling over 
with excitement when she entered the 
garage. “‘What do you think of it?” she 
demanded, indicating her new car. 
“Daddy just gave it to me and I thought 
I'd ask you to tell me all about how it 
works so if anything went wrong Id 
know what to do.” 

“That’s rather a large order, young 
woman,” Gus smiled, while Joe almost 
choked stifling a guffaw. 


Even a Flapp 


Gus stood in thoughtful silence for a 
moment while Marianne surveyed him 
expectantly. 

*“You know what the carburetor is, of 
course?” the veteran mechanic asked 
suddenly. 


“Why, yes, of course,”” responded the 








Ask Gus—He Knows 


“| HE fellow who’s always 
swilling patent medicines 
to cure imaginary aches and 
pains,”’ says Gus Wilson, ‘“‘is 
the same bird who gets stuck | 
for all the phoney auto cure-_ | 
alls. First he puts pink pills in 

his gasoline to get that snappy | 
pick-up which he had already | 
if he knew how to handle his 
gears. Then he puts in special | 
spark plugs warranted to give | 
him at least twenty percent | 
more power and never to foul. | 
He doesn’t get the extra power 
and the plugs foul, too, if he 
puts them in a motor that’s 
pumping oil. After that he 
puts some special dope in his 
radiator to make the motor 
cool right. The motor’ll cool 
anyhow if the cooling system’s 
in good condition, and if it 
isn’t, the dope won’t help any. 
Then he usually falls for the 
magic goo that prevents punc- 
tures. It works fine for a while, 
but when he gets a blow-out, 
he generally goes home—smell- 
ing wors’n if he run over a 
couple of skunks.”’ 























er Masters Its Mysteries 
When Gus Likens It to a Garden Spray 


By 
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“Hasn't that got something 


girl brightly. 
to do with putting gasoline in the motor?” 


“Something,” admitted Gus gravely. 
“By the way,” he added after a moment, 
‘didn’t I see you spraying some plants in 
your garden the other day?” 

“*Yes—rose bushes,”’ replied Marianne, 
puzzled by the apparent irrelevance of the 
question. 

*“Know how the spray works?” Gus 
asked. 

“Surely, Mr. Wilson. The air just 
rushes out the end of the pipe so fast it 
sucks the liquid out of the little pipe as it 
goes by. But what has that got to do 
with carburetors?” 

“The carburetor works the same way,” 
Gus explained. “Inside the carburétor isa 
little pipe like the one on your spray, and 
when the air rushes past it pulls the gas 
out in a fine spray that mixes with the air 
so you get a mixture that will explode 
when a spark hits it. 


OU know what happens to the 
garden spray when you have it too 
full?”” Gus questioned. 

“You get an awful thick spray,” 
Marianne replied. 

bi Same thing with the carburetor,” Gus 
stated. “If you open the adjustment too 
far you let the spray get so thick it 
doesn’t explode right. When the garden 
spray is nearly empty you have to pump 
harder to get any spray at all. It’s the 
same in the carburetor. If you close the 
ad justment too far, you get a thin mixture 
that won't burn.” 

“W hy that’s just too simple for any- 
thing,” ‘exclaimed Marianne. “Is that all 
there is to the carburetor?” 

“That's all there would be if the motor 
always ranat the (Continued on page 147) 


Jv 








a 


thing 
or?” 
vely. 
nent, 
its in 


ne, 
f the 


Gus 
just 
st it 
as it 
» do 
ay,” 
isa 
and 


> air 


lode 


the 


y, 
Gus 


an 
den 
mp 
the 
the 
ure 


ny- 


tor 
47) 








POPULAR SCIENCE MONTHLY 


(Portrait by Morrall) 
Look for this mark 
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Chief Engineer, Stromberg Carlson Telephone Mig. Co., says: 


“Experiment with every type of vacuum 
tube has econvineed us of the superiority 
of RCA Radiotrons. We not only use them 
for testing the performance of Stromberg 
Carlson instruments, but recommend 
them for use in all of our sets.” 


Dy? ovrom 


When you purchase a quality receiving set be sure it is equipped 
with genuine RCA Radiotrons. If you will replace all of the tubes 
in your set with RCA Radiotrons once a year at least, you will get 
the finest reception the instrument affords. 


RCA RADIOTIRON 


RADIO CORPORATION OF AMERICA « New York ~ Chicago ~ Atlanta . Dallas ~ San Francisco 
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© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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| Building an Electric Motor 


A Design for Schoolboys Which Gives Practice 
in Twenty-Four Tool and Machine Operations 


By S. L. COOVER 











E HAVE been building electric segment directly in front of each pol 
motors in our school shops for Before wrapping the armature cut ma 
eight years and the particular insulators from 3'z-in. fiber approximatel 
model illustrated for three 5 by 1% in., fit them into the s 4 
years. It is the result of extensive study between the poles, and trim the odue's 
and experimental work with more than size. Cut six small pieces of fiber 4 by % 
1,000 eighth-grade boys. ' in. for insulators between the wrappi : 
Besides being a very interesting project and the hex nuts. The wrapping must 
for a boy, the motor is simple in design, completely insulated from the steel core 
easily made, cheap (all the materials used and the two nuts that hold the core j 
cost less than one dollar a motor), and place. Use No. 24 magnet wire all 
useful. Furthermore, it gives a boy a clockwise, and put forty turns on an 
chance to work with thirteen different pole. The armature is “series wound,” 
materials; practice twenty-four tool proc- the first turn of wire on pole I being 
MATCHING GROOVE 
" FILED IN COPPER 
DRILL bic We THICK AND FIBER DISKS 
















Small battery-oper- 
ated motor as built 
by eighth-grade 
boys. At the left— 
an unwound arma- 
ture and a com- 
plete armature. 





FIG.A " FIG. B 
COPPER DISK WITH %6 DISK WITH RIVET HOLES 
HOLES DRILLED AND THE COUNTERSUNK AND!V/32 
THREE SECTORS MARKED HOLE THROUGH CENTER 














co) 1 o 
WIRE GROOVE %, x4, om SAW HERE 


esses and machine operations, and PAfRivet *u yk. 
acquire some first-hand information about A Fe : Mell GA.copper 7% 
electrical circuits, magnetism, insulation, ‘OR his electric motor design WIRE S 
and other electrical phenomena. The Mr. Coover was awarded first 
motor is intended for battery operation prize in the electrical division of 
and is run most efficiently by a 6-volt anational contest conducted by 
storage battery. the Educational Department 
‘The armature laminations are punched of POPULAR SCIENCE MONTHLY. 
from 22-gage steel on a hand press with He is Director of Industrial 





DRILL %q 
a TAP USS. 


aa FIBER , THICK 


FIG. C FIG D 
CROSS SECTION COMMUTATOR COMPLETE 
OF THE FINISHED RIVETED. SEGMENTS SAWED 


suitable punches and dies. The first Arts Education at Beaver Falls, COMMUTATOR APART. CENTER HOLE TAPPED 
ch—that for the plain 1-in. disks— Pa. His boys work from blue- ve Sor 
pua p 2-In. GISKS prints and from detailed in- Principal steps in constructing the commutator 


has a spur center extending }% in. below 
the cutting edge of the die to mark the 
center of each piece. The center hole is 
punched \ in. and the three remaining 
holes are punched one at a time with a 
54-in. punch. The die for this punch has 
a \4-in. axle }% in. above the face of the 
die; and a V-groove in the face of the die 


af ¢ +9 - 
struction sheets, of which the from a ‘*-in. copper and a “%-in. fiber disk. 


accompanying text is a brief 
summary. The necessary 
punches and dies are made by a 
toolmaker, but the expense is 
small when distributed over so 
many individual motors. 


soldered to the last turn of wire of pole 
III, and then both are soldered to the 
commutator segment opposite pole I. 
The others are connected in the same 
way. 

Before assembling the field, file the 











is used for indexing the blanks accurately. burred edges from all laminations. Put 
_ The complete field is punched sixteen laminations together at 
in two pieces as shown. The one time in a vise and draw up 
































thirty-two laminations, sixteen on “is Steel, ZFiBeR REQ) a Ze PUNCH te tL commutator tight. Take the two fiber in- 
each side, are held together by the q oT a. sulators with the 5¢-in. square 
two field brackets and two *% by ae ter 2 7 hole in the center and slip one 
% in. rivets. The punch has two aN 7 over each group of laminations. 
spur centers extending % in. . +1 ; Rivet the field brackets on the 
below the cutting edge to mark ° pee oe Oe *J laminations with one lug at each 
the centers for the two holes reo 16 ON EACH SIDE iy sectiova, end and rivet the field together. 
shown. | PUNCH 46 FOR RIVET ' stewie Lake a piece ‘of 33-in. fiber 3 in. 

bo and springs nie - (- " , Bs ~(2-REQ) BRUSHES long and cut it wide enough to fit 
obtained from any company that : ms o. H. WOOP SCREW: : the space between the circular 
manufactures dati ‘Soles rr ———— Gar ——— c 

—————s == = > 


_" SSS = fiber insulators. Wrap fiber 


rush = —————+ — around the iron core in such a 
should be approximately %% in. in c -———4 - manner that no part of the field 
diameter. —_ ; Dl ane aS Sinmnenensal wrapping can touch the core. 
_ In assembling the armature it ealy Wits ell ip Way taetair whe oe Gan enect hngee end dene Wrap the field with a sufficient 
is necessary to have a commutator of the laminations as well as the method of assembling the parts. (Continued on page 115) 


other electrical toys. The brushes 
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JOHNSON'S 
WOOD DYE 
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INTO A FURNI- 
TURE STORE 


ALK into the best furniture store in your 
town. How many pieces of painted furniture 
do you see? Almost none! 

The most expensive and the most beautiful of fur- 
niture is finished in the natural wood. The expert 
uses dye, enhancing the beauty of his work, instead 
of paint, which is a camouflage for bad lumber and 
mediocre workmanship. 

Take a tip from the professional dealer in cabi- 
net-craft for that bookcase you're building, or that 
radio cabinet or that desk. There is a shade of John- 
son’s Wood Dye especially calculated to bring out 
the full beauty of the wood of which itis made. No 
streaks, no laps, no muddy, pigmented scum such as 
poor stains leave. And no smudging when it is dry. 
Thesearea few of theadvantag es which come with the 
true, clear, permanent color of Johnson’s Wood Dye. 
S.C. JOHNSON & SON, Racine, Wisconsin 

Interior Finishing Authorities 
FREE—EXPERT FINISHING METHODS—FREE 
Our expert instruction sheets on wood finishing are yours for the ask- 
ing. They cover every angle of finishing all kinds of woods. Send coupon. 
Se i i i i a 


S.C. JOHNSON & SON, Dept. PSM 6, Racine, Wisconsin 
Gentlemen: Please send me your free color chart and instruction 
sheets on expert wood finishing. 








City... State 
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NE reason why motorists have 
fewer punctures than in the 
early days of the game is that 
many more roads are hard sur- 

faced, and that tacks, nails, and other 
tire damaging objects falling on the road 
are shared among a much larger number 
of motorists. That is why you are most 
likely to get a puncture on an infre- 
quently traveled dirt road. The drive- 
way to your own garage may be par- 
ticularly bad. Nails and metal scrap 
falling in the driveway when the house 
was built stay there until picked up by 
your tires. 

If you don’t believe it, try fastening 
a number of old magneto magnets to a 
piece of board with a rake handle, as 
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Fig. 2. Simple method of forcing bushing into 
place, using special bolt with nut and washer. 


shown in Fig. 1, then drag the rake back 
and forth on your driveway. You will 
be surprised at the number of potential 
puncture producers you pick up. 


A Simple Bushing Press 


IVING a bronze or brass bushing 

into place with a wooden mallet of- 
ten is difficult and always is hard on the 
mallet. A much simpler way to force the 
bushing into place is shown in Fig. 2. 
Make up a special bolt with the shank 
slightly smaller than the hole through the 
bushing. The shoulder on the bolt should 
be square so that it will not injure the 
edge of the hole. By turning the nut you 
can pull the bushing into place easily. 
This method of inserting a bushing often 
will save dismounting the part to get it 
into the arbor press and 


E Weeful Ki 


Making the Driveway Safe from Punctures—How to Rig 
Up a Bushing Press—Ideas Others Have Found Helpful 
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Fig. 1. Cleaning the driveway 
of nails, metal scraps, and other 
tire puncturers is easy with this 
magnet-rake, made by fastening 
old magneto magnets to a piece 
of board with a rake handle 
attached, as pictured at right. 








of Missouri Valley, Ia., wins 
this month’s $10 prize for his 
suggestion of a magnetic rake, 
shown in Fig. 1. Each month 
POPULAR SCIENCE MONTHLY 
awards $10, in addition to regu- 
lar space rates, for the best 
idea sent in for motorists. 
Other contributions that are 
published are paid for at the 
usual rates. 




















Broken Glass Extractor 


| pee ay out the broken pieces of a 
window is difficult without some spe- 
cial means for grasping the edge of the 

glass. Fig. 3 shows how 





may permit a job to be 
done where the shape of 
the part is such that it is 
hard to get at with the 
ress. Best results. will 
obtained if the bolt is 
cut with a fine thread. 
Note that when a bush- 
ing is forced into place the 
hole actually is reduced in 


/; 





to make a tool that makes 
the job exceptionally easy. 
Take a piece of galvanized 
steel wire, bend it double, 
and form a small loop on 
each end. Tape these 
loops with ordinary fric- 
tion tape. Then put 
bends in the wire, as 
shown, and pass the folded 





\{ ILLIAM J. DOUGLASS, 





size sufficiently to cause a 
jam if the bolt is made too 
close a fit. 





wi RS ll TAPE 





Fig. 3. 
for extracting broken glass. 


Ingenious wire grips 


wire through a piece of 
%-inch pipe. The bends 
in the wire near the small 
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nks for Car Owners 


loops should be so gaged that when you 
pull on the wire the end of the pipe wil] 
force the small loops together. To use 
the tool push it down into the crack and 
feel around until the tape-covered loops 
are on opposite sides of one of the broken 
pieces of glass. Then, while holding the 
pipe stationary, pull up on the wire and 
the glass will be gripped tightly enough 
to pull it out. 


Filtering Out the Dust 


\e~ level of the gasoline in the float 
chamber of a carburetor is controlled 
by a small needle valve operated by the 
rising and falling of the float. The action 
of this valve necessarily must be delicate 
since there is little power available to 
operate it. The valve 
itself consists of a9 
tapered seat with a ta- 
pered pin that is ground 
in to make a gasoline- 
tight joint. If the valve 
does not make a tight 
joint, gasoline will seep 
past and raise the level 
in the float chamber 
above the opening in 
the spray nozzle and it 
will flow out through 
the spray jet and leak 
out of the carburetor 
in a steady drip. 

If the valve is properly ground in, the 
only possible cause of such a leak is a tiny 
piece of foreign matter such as a piece of 
dust lodging between the ground faces 
and keeping them apart. In localities 
where there is much dust a frequently 
unsuspected source of trouble is the vent 
pipe of the vacuum tank. Air is drawn 
into this pipe part of the time, and dust 
goes with it. Fig. 4 shows a cure for this 
trouble. The vent pipe is 
brought back through the 
dash and the end is covered 
with a piece of old stocking 
material that will filter out 
the dust. 














How you can prevent dust particles 
from entering vent pipe of the vacuum tank. 


Fig. 4. 
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30,000 miles with the 


first-year feel in every mile— 


0% to 30% more power— 


with the 


New Mobiloil in your en 


If the above figures about the New 
Mobiloil seem like superlative 
claims, you may be assured that the 
records on which they are based 
are even more startling. 

For example: Through use of the 
New Mobiloil, we definitely offer 
you 10% to 30% more power than 
other oils generally sold for the same 
motor. Our tests have usually bet- 
tered the higher figure by a consid- 
erable margin. 

“30,000 miles with the first-year 
feel in every mile”—may seem exces- 
sive to you. Actually, the New 
Mobiloil has preserved the first-year 
feel in many engines for more than 
twice this distance. 

We suggest that consistent use of 
the New Mobiloil, plus reasonable 
care of your engine, will save you 
probably $150 a year in py bills. 
Our test cars have required zo major 


the New 
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engine repairs or adjustments during 
test periods comparatively longer 
than an average year’s running. 

Finally, we have established in 
thousands of miles of running tests 
on speedways, highways and dirt 
roads, that the New Mobiloil stands 
up better and consumes more slowly 
at high speed than other oils—and it 
is now an accepted engineering fact 
that the oil which lasts longest and 
stands up best at high speed also lu- 
bricates best at any speed. 

Drain and refill regularly with the 
New Mobiloil, and the assurances 
we have published here should quick- 
ly begin to demonstrate their sound- 
ness right in your own engine. 


VACUUM OIL COMPANY 


Makers of high quality lubricants 
for all types of machinery 


PRC 


at 








gine. 


! 





Make this chart your guide 


It shows the correct grade of Gargoyle Mobiloil for 
certain prominent cars. If your car is not listed below, see 
complete Mobiloil Chart at your Mobiloil dealer's. 

















NAMES OF Engine Engine Engine Engine 
PASSENGER = . - . 

CARS EelS/E;S Eee] 8 
EISITEISITEITSI EIS 
AISIAISIAlS IAS 

Auburn, =: . esa ee A A 
BB | Arc.} BB | Arc | BB Arc.} A | Arc. 
= por ‘models | A | Arc.) A |Arc}| A | Arc] A A 
err BB | Arc.| BB | Arc.| BB | Arc.| A_ | Arc. 
Cadillac. . . BB | Arc.| BB | Arc.| BB | Arc.| BB | Arc. 
Chandler Special Six ]....]....] A Arc] A] A]... Je 
other models | A | Arc.| A |Arc.| A | Arc.]| A | Arc. 
Chevrolet. ........ A |jArc.| A [Arc.] A | Arc.} A. | Arc. 
Chrysler, 4-cyl...... -.. J...) A [Are] A +Arc.] -A | Are. 
Imperial... | BB | Arc.] BB} Arc.) A | AL AIA 
“ other models | Aj Arc.) A |Are.|) ALT AJTAILA 
Dodge 5 ee «se | A [Are] A | Are.] A | Are.} A | Are. 
DUIS. 0 sccccccees A jArc.] A | Arc.]....}-....] A | Are. 
; — cecccccece A jArc.| A | Arc.} A | Are. Bs 
A jArc.| A |Arc.| A |Arc.| A | Are. 
Ford Model A... re) Pe ae ee ee ee 
Model T..... ose potheenctesesd et eh ee hae 
ee BB | Arc.| BB | Arc.| BB | BB| BB | BB 
Gardner, Pg ...» | BB | Arc.| BB | Arc.| BB | Arc.| A | Arc. 
Pe ee, ee OP ee ee ee A 
Graham-Paige...... _ | BB | Arc.] BB | Arc.]....]....]....]--- 
Hudson. ......... | A |Are.[ A | Arc} A | Arc.| A | Are. 
Hupmobile... .. . BB | Arc |} BB | Arc.]| A |Are.] A | Arc. 
Le Selle. .:...,. BB | Arc.| BB | Arc.| BB | Arc.}....].... 
Marmon, 8-cyl.... . A jArc.| A |Are.] A | Are.]....].... 
“other models ae BB}; A;TA/;]AIATA 
Moor A_|Arc.| A |Are.] A | Arc.| A | Are. 
Nash, ‘Adv. & Sp. ‘6. | BB | Arc.| BB | Arc.| BB | Arc.| A | Arc. 
other models | A | Arc.) A | Arc.? A | Aree} A | Arc. 
, are A |Arc.| A }Arc.] A | Arc.{ A | Are. 
cr oe OT A jArc.| A |Arc.| A | Arc.] A | Are. 
Peerless, 72,90,91... | BB | A | BB/ A-| BB} A | BB] A 
“other models | A | Arc.| A | Arc.| A | Arc.] A | Arc. 
Plymouth......... ) 8 Pe ae me a 
pag y Coe ecatea A |Arc.| A |Arc.] A | Arc.] A: | Are. 
A |Arc.| A |Arc.] A | Arc.| A | Arc. 
Steams Kaight, 6-80. | BB | Arc.| BB | Arc. sivas aS 
other models | BB | A | BB} A | BB}; A |] BBI A 
Studebaker........ A |jArc.| A |Arc.] A | Arc.] A | Arc. 
Velie, —_- BB | Arc.| BB | Arc. oie 
i. ee A |Arc.] A | Are.] A | Arc.] A | Arc. 
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Latest Racing Yacht 


How to Build the New Sea Scout, an Improved 
Design—Easy to Make and Exceptionally Fast 


By A. M. YouNGQuIST 


ODEL sailing is a sport for men 

as well as boys. Boy Scouts, 

Sea Scouts, and “good scouts” 

* | everywhere are building and 
racing model yachts. 

For many, this desire to own and sail a 
boat finds expression in purchasing a toy 
boat. At best this is a makeshift com- 
pared with building one’s own model 
from carefully designed plans of a yacht 
that really sails well and in form and 
detail is as scientifically correct as any 
large racing craft. 

High school boys in the Industrial Arts 
Department of the Morrison R. Waite 
High School, Toledo, Ohio, have been 
building model yachts for years. Many 
designs have been tried, ranging in size 
from 20 to 72 in. The most successful 
design for boys, and the one now adopted 
for model club and interschool competi- 
tion, is the 42-in. model Sea Scout to be 
described in this and a following article. 

This model has been recommended for 
adoption as the standard in the model 
building test by the Sea Scouts. A na- 
tional program of racing contests in this 
class is under way in the Sea Scout or- 
ganization. This is a challenge to boys 
everywhere to match their skill in building 
and racing these models. And it must be 
emphasized here that half the fun is in 
building them. 

The average cost of constructing the 
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Sea Scout is between four and five dol- 
lars. The materials are easily obtained 
and no extensive equipment is needed. 

In view of the difficulty of building the 
model from drawings as small as those 
accompanying this article, two blueprints 
have been prepared with a full size body 
plan, a half size half-breadth plan, and all 
the necessary drawings. These can be 
obtained -by sending fifty cents to 
PoputarR Scrence Montuty for Blue- 
prints Nos. 106 and 107 (see page 111). 

Besides a workbench and woodworking 
vise, the following woodworking tools are 
required: jack plane or smoothing plane, 
spokeshave, chisel, gouge, try-square, 
hand screws, hammer, nail set, screw 
driver, brace and bits, crosscut and rip 
saws, keyhole saw, knife, and half-round 
cabinet rasp. For making the fittings: 
flat file, rat-tail file, hand drill and set of 
drills, tinner’s snips, hack saw, two or 
three small screw clamps, and a soldering 
outfit. A small metal vise is also de- 
sirable. 


HE hull is constructed on the “bread 

and butter” or lift method, which 
means that the seven layers of %-in. 
wood, marked A to G, must be cut accu- 
rately to the designed water lines and then 
glued together. The best wood is well- 
seasoned, clear white pine or sugar pine 
without checks. The grade of white pine 





Racing yacht models built under Mr. Youngquist’s direction at the Waite High School, Toledo, Ohio, 
and hulls in various stages of construction. The large yacht in the background is a 72-in. model. 



















The 42-in. racing yacht model adopted as a 
standard design by the National Sea Scouts, 


used by pattern makers is the best, if 
obtainable. The Philippine wood often 
used in place of mahogany makes a beau- 
tiful model in a natural finish, although it 
is slightly heavier than white pine. Some 
of the Waite High School models are built 
of mahogany above the load water line 
and white pine below. 

It is advisable to make manila paper 
half patterns for the lifts. These can be 
made most conveniently by enlarging the 
half size half-breadth plan on Blueprint 
No. 106. They can be prepared, however, 
by fairing the lines from the table of off- 
sets given on page 90, but this is a con- 
siderable task even for an experienced 
model maker. 

If the table of offsets or half-breadths 
is used for fairing the water lines, first 
establish center lines and accurately 
locate sections or station lines at right 
angles to the center line and 2 25/32 in. 
apart. On the station lines measure from 
the center lines the half-breadths given in 
the table. Bend thin wood strips or 
splines to pass through these points and 
draw the water lines. 


HEN the half patterns have been 

cut out, mark accurate center lines 
on the wood. Secure a half pattern by 
means of thumb tacks to one of the pieces 
and draw a pencil line around the pat- 
tern. It is necessary also to transfer the 
section or station lines to the wood in 
order later to locate each layer in respect 
to every other layer. Turn the half pat- 
tern over and draw it for the other half 
of the water line. Do the same for 
lift. Then cut the wood with saw, spoke- 
shave, and plane accurately to the line, 
leaving square edges. 

To simplify the work of hollowing the 
hull, lifts A to E are sawed out as shown 
by a perspective sketch of lift D on page 
90 and indicated in the views mark 
“lengthwise section” and “cross se 
tion.”’ Exactly (Continued on page 9) 
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This i jhe Clayton © sug flame tn Te ces. Mons 
ed as easily as a lamp. The burner orifice cannot 
woreineed by tightening the needle valve. No chance of 
Ney fre a its manny Oe 
features "e joe of sretat at the came tae. 4 
a 
>. 
, | a 
lasa . 
couts, You can prime and light a Clayton & 
vest. if Lambert fire-pot and have a working- 
| ofan hot flame in ninety seconds! Then turn 
» beau- the flame down—retaining the heat— 
— and watch the metal melt along with 
e built your fuel bill. That’s what you do in ninety seconds are drop-forged and practically indestructible. 
er line with a No. 60 or 70 Clayton & Lambert. And you do Another part made to last a lifetime is the multi- 
it every time regardless of winds or draughts or ribbed flame plate. It’s built particularly strong and 
paper . 7 . . . 
a cold weather. You can use them indoors without there’s practically no chance of it breaking. If that 
ing the annoying a soul, for they’re noiseless, odorless and should happen the plate is easily replaced. 
ae smokeless. a Fire-pot No. 22, which is a powerful and popu- 
of off. Such quick, positive action comes from an ex- lar coil type, has a feature that you'll appreciate. 
a con- clusive Clayton & Lambert improvement. A unique To remove the coil you loosen one nut and draw 
ienced method of — air _ gas vapor in the proper the coil through a door in the cup. That saves 
sadths proportions —a ways. at with the exclusive baf- you a lot of troublesome work when the coil 
, first fling cup assures rapid-fire starting. Another ex- needs changing. 
por clusive Clayton & Lambert feature is the “spider” You’re familiar enough with tools to know what 
39 ‘in. welded to the tank. It keeps the top-structure prop- these improvements mean. The satisfaction and 
e from erly aligned and all working parts in perfect true. longer service which they give have made Clayton 
es a And the uprights which give them additional strength & Lamberts the largest selling fire-pots in the world. 
~ a. For your greatest money’s worth insist that you get 
- C&L 22 a Clayton & Lambert. Look for the red band around 
oe e Lambert No.2 the base of the tank. That’s 
re-pot. It is de- * 
r lines servedly popular be- QOTECT9 the sign of a Clayton & 
rn by ywchen, SB yh s ud Lambert. But make sure 
spo Onan one —look for the trade-mark 
4 - 
te pias yoo too. Sold at nearly all 
od in wirales Ty has door hardware and electrical 
rer permits the coll fo be stores. 
easily and quickly re- 
r half moved. Sturdyconstruc- 
each toe and, pepelar price 
poke- ite with the plumbing { : i A Y , ‘ ‘ON 
> line, trade. 
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page 
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ge 90) MANUFACTURING Co., Detroit, Mich. 
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ew to Build a Racing Yacht Model 


where to do the cutting is shown by dot- 
ted lines on the half-breadth plan on 
Blueprint No. 106. Use a keyhole or 
turning saw to cut out the interior of the 
lifts. Enough stock must be left for at 
least 1% in. of gluing surface between each 
subsequent layer, and at the ends an inch 
or more is left. 

Begin with lift A, as the interior sawed 
out may be used for a smaller lift. Fit 
\4-in. wooden dowels at both ends to fix 
the relative position of each layer and 
prevent any slipping or inaccuracy in 
gluing up. The station or section lines on 
each layer must coincide. It is advisable 


LENGTH L.W.L. - 27'"%6 
DRAF BEAM L.W.L.- 8%" 


+ — SPACED - va" 


LEAD - 5.3 LBS. SAIL AREA - 735 5Q.IN. 
- -22 


Offset table for making a full size half-breadth 
plan, and specifications and rating of the model. 


to mark the midship station (No. 8) dis- 
tinctly on each lift and to make these 
marks coincide. Care should be taken not 
to have the dowel holes too deep or they 
may come through when the outside 
corners are pared away in the final shap- 
ing of the hull. 

Before gluing make a careful trial 
clamping with wood hand screws. If 
plenty of hand screws are available, lifts 
A, B, C, D, E, F, and G are glued to- 
sether at one time. If the number of 
hand screws is limited, one lift may be 
glued on at a time. When no hand screws 
are available, the necessary pressure may 
he obtained by using weights or by fitting 
strong backs and bolts for tightening. 
Care should be taken not to apply too 
much pressure, which might crack a lift. 

A waterproof casein glue, mixed ac- 
cording to the manufacturer’s directions, 
should be used. Casein glue, which comes 
as a.white powder, is mixed with cold 
water to a consistency of thick cream. It 
should be stirred continuously for twenty 
minutes before being used. Mix only 









(Continued from page 88) 
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Working drawings of the Sea Scout hull showing how the lifts are cut out, how they are doweled and 
glued together, and how the final shaping is completed with the aid of carefully made templates. 


enough to finish the job in hand, as it soon 
hardens and is then unfit for further use. 

When the lifts are glued up and the 
glue has hardened for at least twelve 
hours, secure the model to the bench top 
by clamping it with hand screws at lift 
A or by fitting wooden cleats or dogs to 
the bench top. With a chisel, gouge, 
plane, and cabinet rasp, cut off the square 
corners just to the lift edges and sand- 
paper the whole smooth. This should 
give the correct shape to the hull. 


T IS sometimes advisable to make 
cardboard templates from sections or 
stations 4, 6, 8, 10, and 12 on the body 
plan for testing the model form, as in- 
dicated in the drawing above and in the 
photograph on page 110. Leave the for- 
ward half of the lift A with square edges 
to allow lift X to be clamped on a little 
later. Leave the bottom lift G with 
square edges but gouge out part of the 
interior. 

Clamping the mode in the vise by 
means of the square edges on lift G is not 
as secure as it might be because of the 
rounded form, so first gouge out the in- 
terior at the bottom in lift F only suffi- 
cient to allow the keel bolts to be in- 
serted. When this is done, cut out to the 
profile the “deadwood” portion of the 
keel and glue it on, holding it by means 
of the \%-in. (or 3¢-in.) keel bolts instead 
of clamps. This deadwood piece now is a 
firm member for securing the model in the 











vise for gouging out the remainder of the 
interior, as shown on page 110. The lower 
part of the keel block, if made of two pieces 
temporarily screwed together, will later 
serve for making the keel pattern. 

In gouging out the interior, care must 
be taken to work with the grain of the 
wood and to test often so as not to cut 























through the hull. Holding the hull over a 
strong light will (Continued on page 110) 
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Body plan showing the shape or cross section of 
the hull at the station points 1 to 15 and stern. 
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Plan showing the shape to which the lifts are cut. For a larger and more complete drawing of this 
and all other necessary plans, refer to our Blueprints Nos. 106 and 107, which are listed on page 111. 
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How to Use a Circular Saw 


Told by the World’s Foremost Saw Makers 


OU know Disston as the maker of the great saws 

used in the lumber industry. And Disston also 
makes circular saws and band saws for you: for every 
type of portable rig and bench outfit. Small circular 
saws of the same Disston quality as the 110-inch 
saws (the world’s largest circular saws) made by 
Disston for cutting the giant logs of the West Coast. 


Small band saws of the same quality as the great 
Disston Band Saws used in the big lumber mills and 
famous among lumbermen for their hardness, tough- 
ness, and temper. Saws made possible only by 
Disston Steel, from Disston’s own steel furnaces. 

Ask for ‘‘Disston”! Hand Saws, of course; but also 
Disston Circular Saws, Band Saws, Tools and Files. 








Files for the Wood Worker 


Disston Cabinet Files (fine teeth) for smooth- 
ing and finishing wood surfaces, easing tight 
doors drawers, etc. Disston 

Rasps (coarse teeth) for rough and fast cut- 
ting, enlarging holes, etc. Half-round 8” 
Cabinet File, 65c. Flat 8” Wood Rasp, 50c. 





eee 


Handiest of Pocket Levels 
For trueing up construction work, levelling 

ves, etc., use a Disston Featherweight 
Pocket Level, It is the lightest and handiest 
level made. Length, 9”; weight, 20z. Aero- 
planealuminum. Three proved glasses. $1.25. 








For Cutting Dovetails, etc. 


ver a fine joint is needed, and for care- 
ful cabinet work or pattern making, use a 
Disston No. 68 Dovetail Saw. Blade extra 
thin, with fine teeth. The 8” blade, 17 points 
toinch, is most popular. $1.60. 


Every saw user will enjoy reading “The Disston Saw, Tool and 
File Book,” an illustrated manual on the selection, care, and use 
of tools. It tells how to file and set saws , etc., and contains help- 
ful information on circular saws. Use the coupon, or write for it. 





AKE sure arbor hole in saw fits mandrel snugly and 
that collar and nut are tight, to prevent saw wobbling 
in the cut or turning on the shaft. 
Before starting, see that saw has ample clearance at sides 
and ends of table slot. Test by turning by hand. If table 
can be moved up and down, set it so cut will come as near 
center of saw as possible. This gives best cutting angle on 
saws up to 8”, and lessens tendency of material to “ride” 
over the top of the saw. 
Get enough speed. Have belt tight. Don’t adjust table 
when saw is running. 
Stand to /eft, not back of, board to be cut. Hold down work 
with left hand, just ahead of right. Push work through with 
right hand. When gauge is close to saw, use a “push 
stick” notched on the end. Do not “crowd” the saw: if it 
binds, ease up on the feed. 





Use Disston Circular Saws for better work on any inachine. 
Cross-cut (left), for cutting across grain; Rip Saw (center), 
for cutting with grain, or a Disston Combination Saw 
(right), which cross-cuts, rips and miters perfectly. 
Your hardware dealer has in stock, or can get for you 
quickly, any size or style of Disston Circular Saw. 


DISSTON 


Makers of “THE SAW MOST CARPENTERS USE” 





For Cutting Soft Metals 


You can use a Disston Metal-Slitting Saw on 
your power outfit. Cuts sheet brass, zinc, 
copper, etc. Disston makes metal-cutting 
circular saws from 14” to 90” diameter. 
Write for information and prices on Disston 
Metal Cutting Saws for any purpose. 





Band Saws for Better Work 


Disston “Thin Gauge” Narrow Band Saws 
are 2 to 3 gauges thinner. They run better 
on machines with wheels up to 24” diameter. 
Saw 9’ 8” long, 1%” wide, 25-gauge, 
brazed, $2.17. Other sizes in proportion. 





**The Saw Most Carpenters Use” 


The two handiest saws for the home work- 
shop are the 26-inch 8-point for cross-cutting, 
and the 26-inch 5'%-point for ripping. You 
will need these on almost every job. The 
popular “D-8” Lightweights cost $3.45. 


Henry Disston & Sons, Inc., Philadelphia, U.S. A. 


(In Canada, address Henry Disston & Sons, Ltd., Toronto) 
Please send me ““The Disston Saw, Tool and File Book.” 





Name and Address 


O This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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What a cigarette 


meant there 
The actors play their part— 


and history moves thrillingly across the sil- 
ver screen. But on the movie lot, how tense 
the days of strain! And how gratefully 
welcomed those hard-won moments that 
mean rest, relaxation... and a cigarette! 








What a cigarette 


means here 
They play their part, too— 


these buyers of Chesterfield tobacco. 

Thousands of pounds auctioned each day; dis- 
tinct types of leaf—twenty grades of “bright” 
tobacco alone; important distinctions of cur- 
-ing; differences in texture, color, size, in the 
natural sugar which means natural sweetness 
—and Chesterfield quality to be maintained. 

Our buyers do their part. In New York or 
Manila, Paris or Alaska, our billions of Ches- 
terfields taste the same. The same wholesome 
fragrance, the same natural mildness, the same 
satisfying “body,” because our buyers know 
exactly what they want—and whatever it may 
cost, they get it! 























Typical scene in tobacco auction ware- 
house, where the farmer’s work ends 
and the manufacturer’s begins. 











Old Bill 








Old Bill looked on while 
the instructor demon- 
strated the new welder. 


LD BILL'S eyes saw a beautiful 
spring landscape, but his 
thoights had rambled back to a 
trying day when he was begin- 

ning his shop career. He could see in vivid 
memory the very machine frame to which 
he had so laboriously been endeavoring to 
fit a patch. Oh, for a “putting-on” 
tool! . . . Well, such tools were available 
now. Indeed, he would be compelled to 
buy a new one of the latest type if he were 
to keep up with the march of progress. 
Yes, his company would have to purchase 
an electric welder. 

Only two days before he had received 
an offer from a new manufacturing con- 
cern for some work that could be done 
only with an electric welder. He had told 
the engineer in charge that he would con- 
sider the purchase of a welder and let him 
know. His mind made up, Old Bill now 
telephoned to his new customer that in 
about a week he would have the welder. 






NEGATIVE ELECTRODE 


METAL PASSES FROM NEGATIVE 
RODE TO POSITIVE 


ELECT 
wa eS 
BUTT WELD BUTT WELD SINGLE LAP DOUBLE LAP 


(FOR THIN “FOR THICKER 
PLATES) PLATES) FIG. 2 


How two thin plates are welded together, and 
four much used types of butt and lap joints. 
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Buys an Arc Welder 


And Finds It Answers His Lifelong 
Desire for an Efficient 


et 


a 


The uncrating of the new machine 
caused considerable excitement among 
Old Bill’s boys. They gathered about it. 

“T bought a motor-driven machine 
that can be connected to our regular shop 
current,” Old Bill explained to Bob 
Laten, .his right-hand man. “We shall 
have more wiring put in about the shop so 
that we can plug in at several places, or 
wherever there is work to be done.” 

‘That looks like a couple of motors to 
me,” commented one of the apprentices. 

“You are not far from right,” Old Bill 
replied, glad of an excuse to explain the 
machine. “One end is a motor, while the 
other end is a direct current generator ca- 
pable of producing a current of relatively 
low voltage but of high amperage; that is, 
it makes a heavy current. The thing that 
looks like a third motor is the exciter for 
the generator. 


“TNHE way the welder works is simple 

enough. An electric arc is started 
by making a momentary contact with the 
welding rod, or electrode, and the piece to 
be welded, then drawing the welding rod 
away so that an arc is formed. When the 
arc is going properly, a very intense heat 
is created, something like 6,000 degrees 
Fahrenheit, which is enough to melt steel 
readily. Then, if the current is flowing in 
the right direction, molten metal from the 
wélding rod is carried across the arc and 
deposited on the piece being welded. It 
makes no difference if the arc is overhead, 
the metal is carried across and deposited 
just the same.” 

“Can we use this machine on cast 
iron?” Old Bill was asked. 

**We cannot weld cast iron in the same 
manner that we would with the acetylene 
torch,” Old Bill responded, “but we can 
deposit steel on cast iron, and in that way 
make a repair. By using a carbon stick 
in place of the metal electrode, we can 
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“Putting-On” Tool 


By 
JAMES ELus 


weld cast iron, but then the ma. 
chine furnishes heat only, an 
does not deposit the metal, Jy 
that case, the welding is done jy 
much the same manner as with 
torch.” 

The initial excitement was sti] 
maintained a few days later whey 
an instructor came from the fae. 
tory to show some of Old Billy 
men how to make good welds, He 
found that several of them had 
read books about electric weldi 
and had a good general | 
how the work was done. 

“One of the advantages of the 
electric process,” he explained, “‘is thatit 
is not necessary to have the entire wed 
hot, as you do with a torch. This meang 
that parts can be joined without leaving 
shrinkage strains. However, you must do 
your part, and the way this is accom 
plished is by what we call a ‘step back’ 
method of welding. We try to weld justa 
few inches at a time, and then move to 
another part of the job to avoid over 
heating. In case we are welding thick 
plates—say five eighths of an inch—we 
make the weld in three layers. Another 
thing to bear in mind at all times is that 
the scarfs must be clean and free from 
rust and scale. There is no way of float- 
ing impurities out of the weld as you do 
with torch work.” 

One of the first things that the instrue 
tor from the (Continued on page 19) 

















TANK’ SUPPORT 
MADE BY 
WELDING 





Comparison between a riveted and a welded 
tank, and a tank stand made with welded joints. 
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No. 151 Hacksaw 
Frame, excellent for 
work in close quarters. 

































Cut Quicker—Last Longer 


There is a Starrett Blade and a Starrett 
Frame that will give you the one best com- 
bination for low cost per cut. 


























Ask your tool dealer to show you Starrett 
Hacksaws and Frames. Try them. See 
for yourself why it pays to insist on Hack- 
saws bearing the name of the world’s 
greatest toolmakers — Starrett. Also ask 
for a copy of the Starrett Catalog No. 24 “W” 
—sent free on request. 


Fra rame. Sturdy, con- 
venient, lowin price. 


THE L. S. STARRETT CO. © 
World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 
ATHOL, MASS., U. S. A. 





No. 146, a popular “ 
and substantial 
frame. 


No. 169 Easy Grip 
Frame of excep- 
tionally fine de- 
sign adjustment, 
rigidity and ‘hang’ ¢ 






eal 


The blades for super service — Starrett Hich Speed 
Hacksaws. Have you tried them? 


















































































By H. L. WHEELER 


ROM the nature. of their trade, 
machine-shop men are trained to 
think in terms of metal. Yet on 
occasion it is to their advantage to 
consider other materials, particularly 
wood. There are times when a fixture 
must be built in a hurry; this gives a 
mechanic who has a knowledge of the 
uses of wood an opportunity to devise 
something to serve the purpose. 

In this very particular the so-called 
“engineering mind” differs from that of 
the mechanic who is a specialist in one or 
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STEADY-REST 
LATHE V-SLIDE CLAMP PIPE SPACERS 


Fig. 1. Steady rest built cheaply and quickly 
of wood to hold a large pipe for boring the end. 


a few lines, for the engineer will use the 
material that is best under the circum- 
stances even though it is cheapest and 
most commonplace. Hence engineers 
frequently make temporary structures of 
wood, which is cheap and easily fabri- 
cated, and permanent ones of steel and 
masonry. 

A certain machine shop in which this 
viewpoint was allowed to have full play 
obtained economies of both time and 
money. For example, Fig. 1 shows a 
lathe set up with a large pipe, or tube, 
which was to be turned on the outside 
— had to have plugs pressed into the 
end. 

Now, it is not such a difficult task to 
turn the outside of a pipe with the aid of 
a bull center or spider, but it is a dif- 
ferent matter to bore out the end of a 
large pipe in'a small lathe. The pipe 









WOODEN MANDREL. BRASS TUBE 











STEEL PLATES 







BRASS TUBE 


Fig. 2. Mandrels or arbors for turning brass 
tubing can be made economically of wood. 


Mow Wood A 
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Old Bill Says— 


Wire or red lead is a good 
lubricant for the elevating 
screw of your milling machine. 


Use an old micrometer to 
rough out all your work; save 
your good ‘‘mikes’’? for the 
final readings. 


Oiling a machine and oiling 
its bearings are far from being 
one and the same thing. 


Make sure that the heel of 
a milling cutter does not drag 
on the work. 


The headstock center can be 
used to help locate work held 
in the chuck or on the face- 
plate. Enter its point into a 
hole and support the other end 
on the tail center; then use 
an indicator. 


An angle plate can be set 
more accurately and quickly 
on a milling machine with an 
indicator than with a square. 


Do not revolve the work too 
rapidly when using a portable 
grinder in the lathe. 














shown is 18 in. in outside diameter and 
14 ft. long, and is being handled in a 24- 
in. lathe. Of course, the pipe could not 
be swung in the steady rest of a lathe of 
that size. 

An imaginative machinist built a cheap 
steady rest of wood that served the pur- 
pose just as well for this job as one made 
of heavy castings. The steady rest con- 
sists of three rollers, which were found in 
the shop’s junk pile, mounted in a frame 
made of oak. The base is held to the lathe 
bed by a bolt that passes through the 
clamp belonging to the regular steady 
rest. «- 

The pipe was prepared by turning 
spots for the steady rest with the aid of 
a spider. Then the rollers were adjusted 
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ids the Machinig, 


to fit the pipe while the tail center 
still in place, and the hol marked 4 
were bored. B. s 
It was thought that it might be neces. 
sary to turn the tool upside down and 
cut on the back of the tube to prevent 
chatter, but this was not the case: the 
weight of the pipe was sufficient to 
vent any uplift with the light cuts 
Another application of wood that js 
more common is its use for mandrels of 
arbors for turning brass tubing. Wood is 
an admirable material for this 
as it is light, easily handled, and 
enough so that there is not a large amount 
of money tied up in mandrels for the 
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SECTION A-A 


Fig. 3. Jig with wooden base for drilling small 
quantities of knobs used on clevator cables, 


occasional job. In Fig. 2 is shown an 
arbor that has steel plates fitted on the 
ends to prevent wear. 

Still another place where wood serves 
well is shown in Fig. 3—a jig for drilling 
each half of certain knobs used on elevator 
cables. The knobs are not made in 
sufficient quantities to warrant an ex- 
pensive jig, and a piece of hard maple 
with a recess carved out to fit the knob 
serves as well as anything could. 

Fig. 4 shows a stand to aid the drill- 
ing of oil-cup or set-screw holes in 
pulleys. All too frequently the pulleys 
are held by hand, with the result that 
many drills are broken. Sometimes wooden 
V-blocks can be used to advantage, as 
shown in the same illustration. 

A machinist who required a pulley for 
a motor found that none was available. 
He knew where there was a piece of well- 
dried oak, so he put it in the lathe and 
made a one-piece pulley in no time. 
Although there was danger of splitting 
when the key was driven in, the wood was 
strong enough to stand all of the stresses 
imposed in actual service. 





V- BLOCK 
MADE OF WOOD 





Fig. 4. Parts that aret? 
= : be drilled sometimes cal 
RERNER SLOSS tegen 
tage on fixtures li 
Ley eee V-block and pulley stand, 
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THESE ARE 
THE FACTS 
about Spark Plugs 


The vital importance that the 
correct types of spark plugs play 
in the successful operation of an 
automotive, aircraft, marine, or 
stationary engine is just begin- 
ning to be recognized. 

Jin a remarkable booklet, which is 
yours for the asking, Champion’s 
engineering staff has interpreted 
the all-important necessity, and 
the direct bearing of the correct 
type of spark plug on al! phases of 
engine performance. 

Write now for your copy of *‘Facts 
About Spark Plugs and Engines.” 


BUY BY NUMBER 


A correctly designed Champion 
for every engine. 
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decoration that came into vogue in 
the early part of the seventeenth 
during the Jacobean 
Jacobean furniture has again become 
popular and reproductions adapted to 
modern needs are made by many high- 


Sic turning is a form of furniture 


century 
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By Herman Hiortu 


class furniture manufacturers. 


As the name implies, 
means that ordinary turned work is split 
or divided into two or more parts, which 
in turn are glued to flat wood surfaces 
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Fancywork for Your Lathe 


How to Prepare Split and Oval Turnings and 
Moldings—Radio Table and Mirror Designs 


period. 


split turning 





A radio table 
which has a rich 
and ornate ap- 
pearance yet js 
not parti 

difficult to make, 


(see Figs. 1 and 2). Obviously, it would 
be impracticable to split or divide a 
solid turned column; split turnings are 
therefore made from separate pieces of 
stock fastened together before they are 
turned. 

If turned halves, such as those used to 
decorate the radio table and the mirror 
frame, are to be made, the method of 
procedure is as follows: 

Prepare two pieces. of stock, making 
them a little wider than the greatest 
diameter of the turned 
pieces, and about 8 in. 
fonger. The thickness of 
these two pieces should 
be equal to half their 








width, and they should 
be planed so that their 





faces fit accurately 





bet 
e 
i! 








against each other. They 
may be fastened by 
screwing their ends to- 
gether in the manner 
suggested in Fig. 3, by 
gluing their ends togeth- 
er for a distance of about 
1% in., by gluing them 
throughout their entire 
length with a piece of 
paper placed between 
the joint, by bolting 





them together as in Fig. 
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4, or by driving corru- 





oy gated fasteners into the 
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This piece is a modern adaptation of Jacobean furniture design. 
Note the split turnings and the recessed effect of the drawer front. 








end wood at both ends. 
The work of fastening 
them together must be 
carefully and_ securely 
done. 

The pieces are now set 
up in the lathe and 

(Continued on page 100) 
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Gothic Mantel Model 
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The Colonial “A” model illus- 

trated is 6” high, 5” wide. Case 

is solid walnut, hand-rub! in- 

ish. A very popular model. 
List price $14.50. 





OBSERVAIORY TIME SERVICE} 


is waiting at your light sockets? 


TAKE ADVANTAGE OF.IT WITHA 
HAMMOND ELECTRIC CLOCK 


7 install a Hammond Clock to take advantage of this 
new service you merely plug it into any light socket in 
your home. Every Hammond Clock is provided with a plug 
and cord for this purpose. 

You then set it as you would any ordinary clock and it 
proceeds automatically and without further attention to tell 
off U. S. Naval Observatory time. 

How does this wonderful new clock operate and why must 
it always keep accurate time? It draws the electricity for its 
operation from the light socket to which it is attached and 
impulses in that same electricity determine its exact move- 
ment and therefore how fast it runs and what manner of 
time it keeps. Your Electric Light Company accuratel 

~ times these impulses so that your poe 4 
will tell off the same time as a master 
clock they have installed in their main 


Y 7 + 


The Gothic ““‘B’’ Mantel model is 12” high, width 
of base 934”. Dial 514” in diameter—silv Sun- 
ray finish. A most handsome ornament and of 
course a perfect timekeeper. You would expect this 
model to sell at $50, but the price is only $29.50. 
10” wall model for stores and offices (not illus- 
trated) $22.50. 
*Practically all Power Companies supply time 
service (regulated frequency). Some Power Com- 
anies as yet do not but if in doubt ask your job- 
per or ask the Power Company. 





station and which gives them U. S. Naval Observatory time 
direct from Washington, D. C. This, then, is the explanation 
of why the Hammond Electric Clock keeps such marvelously 
accurate time and how it can bring you Observatory time— 
it is automatically regulated for you every few minutes by 
your Electric Light Company. 

Your Light Company makes no charge for this time 
service—it is gratis. Take advantage of it with a Hammond 
Electric Clock. 

Hammond Clocks require only 2 watts to operate. There- 
fore their cost of operation is negligible—less than 10c a month. 

Hammond Clocks need nev: + he wound because they are 
direct electric drive. They need never be regulated because 
they are automatically regu}sted lor you by electricity from 
the central station of your Eieciric Light Company. 

They contain no springs and never require oiling. 

This is the modern way to keep time—accurate to the 
fraction of a second—U. S. Naval Observatory time in your 
own home by electricity. You too, can enjoy it. See your 
dealer or write us for descriptive circulars. 





THE HAMMOND CLOCK CO, 

4115 Ravenswood Ave., Chicago, Ill. 
Please send descriptive folder on the 

Hammond Electric Clock. 
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“Just notice the fine skins 
of men who use 


Williams” 





You CAN’T 
lose this cap! 





lhe Cream that 
leaves FACES 
Frr/ 





Shaving Cream! Not just soap 
in a tube! 


It’s blended of materials care- 
fully chosen for what they won’t 
do, as well as for what they wi// 
do. Scrupulously pure. 


Quick to make a lather. And 
the lather it makes holds 10% 
more moisture, by authentic 
test, than any other we know of. 


It’s good for the pores; good 
for the skin; good for the blade; 
good for the temper; good for 
you! 

The drug. clerk: “Oh, yes, 
sometimes they change . . . but 
they all come back to Williams!” 


THE J.B. WILLIAMS COMPANY. 
GLASTONBURY, CONN. MONTREAL, CANADA. 


Next time say 


‘Williams 
Shaving Cream 


Complete the shave with a dash of AQUA VELVA 
Made just for that! 
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turned between centers in the usual way. 


saw. 


pieces are fastened together as shown at 
A, Fig. 4. At B is indicated how a quarter 
section may be used in a corner. Turned 
quarter sections are often used on chests 
of drawers, clock cases, mirror frames, 
and other pieces of furniture. 


OMETIMES it is desired to fit a 

turned column over a square corner 
as at B, Fig. 5. In this case a quarter 
section is sawed out of the solid piece 
from which the column is to be turned. 
On account of the waste in sawing, this 
piece cannot be used, but another piece 
of the proper dimensions is prepared and 
glued in its place with a piece of paper 
dividing the joint, as at A. When the 
turning has been completed, the glued 
piece can be easily removed by forcing 


causing the paper to split. The remainder 
of the paper and glue is now removed 
from the column, after which it may be 
glued in place. 

Turned moldings, which are decorative 
and easy to make, should be of especial 
interest to amateur woodworkers who 
have difficulty in working out moldings 
by hand. The various steps in the pro- 
cedure of turning moldings are illustrated 
in Fig. 6. Step 1 shows the end of a 
square piece of stock, to the sides of 
which four pieces of wood are glued. A 
piece of paper is: placed between the 
joints, so that the finished strips of mold- 
ing may be separated easily from the 
square stock. 

It is very important to center the 
square piece accurately in the lathe; 
otherwise the four strips of molding will 
not be uniform in size. It is well to cut 
into the square piece near each end with 
a parting tool until the tool is in contact 
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FIG.S METHOD OF FITTING TURNED 
COLUMN OVER SQUARE CORNER 
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16.6 TURNED MOLDINGS 


























LIVECENTER. 9G. 7 OVAL TURNIN: 


.—————S== LEG WITH 
PAPER SEPARATING THE JOINT 


16.8 TURNING CHAIR LEG 


How the stock is prepared for split work 
and how oval and irregular pieces are turned. 
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(Continued from page 98) 


When the turning is completed, the 
pieces are removed, and the two ends 
holding them together are cut off with a 


When quarter sections are wanted, four 


the blade of a chisel into the joint, thereby - 
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Split turnings in the form of reeded columns  |~ 


form the principal ornaments of this mirror, 


with the wood all around. If it is found 
that the parting tool has cut deeper into 
one or two sides than into the others, 
these sides should be planed until the 
cut of the parting tool is uniform on all 
four sides. 

The stock is now rounded off as shown 
in step 2, after which the design of the 
molding is laid out and turned. The four 
strips of molding are then separated from 
the square core by forcing the blade of a 
thin, sharp chisel into the joint at either 
end. This causes the paper to split. The 
molding may be glued to a backing of 
any desired shape as shown in step 3. 


IHE radio table, Fig. 1, is a typical 

adaptation of Jacobean furniture de- 
sign to modern needs. Although the piece 
is ornate in appearance, the construction 
is really simple. 

First lay out and turn the four legs; 
then get out the side rails and stretchers 
and join them to the legs with mortise and 
tenon joints. The two sides are next con- 
nected by means of a céntral stretcher 
mortised into the side stretchers, a rear 
rail, and two front rails. The upper front 
rail is joined to the legs with a half-lap 
dovetail joint as shown on the plan view, 
and the lower rail or apron is joined to the 
legs with dowels as shown in the detail. 
This completes the framework. 

The drawer front consists of a %-in. 
piece to which four 11% by 4 in. blocks, 
shaped as shown at A in the drawer front 
detail, are glued at each end, and a block 
B, % by 4 by 4 in., in the center. A suit- 
able molding is fitted and glued around 
these blocks and along the top and bot- 
tom edges. The drawer is then constructed 
and fitted in place. 

The split turning is applied to the front 
legs as shown, after which the top is made 








and screwed to (Continued on page 116) 
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Mural by Arthur Covey. Wood block engraving by Howard McCormick 


Tiny grains of abrasive, a plastic organic bonding material, the appli- 
cation of heat and of tremendous power—thousands of pounds pressure. 
And one type of grinding wheel is formed—wheels for certain definite 
kinds of work. In direct contrast, wheels their equal in cutting effi- 
ciency but for different kinds of work take their form from pouring a 
semi-liquid mass into molds. With five bonding processes, three abra- 
sives and hundreds of formulae, Norton wheels meet the world’s widely 
varying requirements. 

From practical experience comes the demand for a stronger or weaker 
bond, coarser or finer abrasive, or another type of abrasive, greater 
or lesser density. The slightest change in formula may produce the 
desired change in the wheel’s cutting action. By these means must be 
met the exacting demands of industry for grinding its steels and irons 
and their many alloys, as well as softer metals and other materials. 


The Covey mural in Norton Hall here reproduced presents one good 
reason for Norton success—a proper co-ordination of human effort and 
machinery. 


NORTON COMPANY, WORCESTER, MASS. 





Grinding Wheels 
Grinding Machine 
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To make a smooth, spotless 
non-wearing easily cleaned 
garage floor 


Lay it with 


SMOOTH-ON NO.7 


4 





7 prado garage floor is as bad an 
eyesore as a dirty car. 
_Ordinary concrete is porous. Oil 
sinks in and makes ugly spots, and 

appearance is also marred by the dust 
that grinds loose at dry places. 

By mixing Smooth-On No. 7 into the top 
layer when laying the floor, you get a perma- 
nently smooth, dense, iron-hard, non-abrading, 
impervious surface that sheds water, absorbs 
no oil, is easy to keep spotless and stays spick 
and span. Adding the Smooth-On No. 7 to the 
concrete involves no special effort—merely 
spreading over while the top surface is soft, 
rubbing in with a float and finishing in the 
ordinary way with a steel trowel. 

_ The extra cost for the Smooth-On for a 

single-car garage is about $9.50 and anyone 

familiar with the working of concrete can do a 
perfect job. 


FOR WATERPROOFING 
SE Smooth-On No. 7 


also for waterproofing 
§ old damp and leaky cellar 
walls and floors, boiler pits, 
H stopping leakage from 
ponds, cisterns, troughs, 
etc. Can be applied easily 
like a paint and when so 
m used is the only practical 
waterproofing material that 
can be applied from the in- 
side and to wet or dry sur- 
faces. On old concrete, and 











| sand. 
| should be cut out with a putty knife to re- 





Write for 


masonry surfaces, about 25 
Ibs. of Smooth-On No.7 are | 
required for each 100 sq. ft. 
of surface covered, and no 
experience is necessary. 


| 
Get Smooth-On No. 7 in 5-lb. | 











tin or 25, 50 or 100-lb. keg. 
If your dealer will not supply 
tei @m You, write to us direct. 





SMOOTH-ON MFG. CO., Dept. 58, 
574 Communipaw Ave., Jersey City, N. J. 


Please send literature on Smooth-On No. 7. 


Return this coupon for a 
FREE copy of Booklet 





| eracks fairly straight. Large holes 
| should be undercut with the putty 
| knife or other tool. Soak the holes 


dle. When dry, coat the patch of 


Kalsomine Stippled Walk 


How to Obtain Decorative Effects 
in Two or Three Tones at Low Cost 


By F. N. VANDERWALKER 


RTISTIC and uncommonly _inter- 

A esting wall finishes are possible 

with kalsomine. In fact, it is much 

easier to obtain special decorative effects 

than to do a good job of plain coloring 

with kalsomine, although plain kalsomin- 
ing is not by any means a difficult task. 

Kalsomine is an economical material; a 
five-pound package will do an average 10 
by 12 ft. bedroom at a cost of less than 
one dollar for material. The method of 
mixing and applying it and its advantages 
and disadvantages were explained in a 
previous article in the January, 1929, 
issue of PopuLaR Scrence Monrtuty. 

As many as two dozen tints and shades 
as well as white can be had in some of the 
better known brands. By adding any of 
the colors to the white you can produce 
other shades and tints, and you can in- 
termix any of the colors. 

It is best to use a standard kalsomine 
brush from 7 to 9 in. wide, or one of the 
Dutch kalsomine brushes, which is two or 
three times as thick. However, a first- 
class wall brush 4 in. wide can be used; 
the special 4-in. flat wall brushes called 
“water tools” are the best of this size. 

New plaster to be kalsomined should be 
brushed down to remove any loose dust or 
Any cracks or damaged places 


move loose plaster and to make small 





Fig. 1. A sponge is used to tap the stippling 
color lightly and freety over the ground coat, 


new plaster carefully with thin shellac, 
The glue size coat for smooth plaster 
walls should not be too strong—about | 
lb. of ground or flake glue to 1 gal. water, 
Old kalsomined walls should be washed 
clean before a new coat is put on. Old 
wall paper must be removed by soaking it 
with water and scraping. Old painted 
walls, if they are clean and flat, are ready 
for kalsomine after the glue size coat. If 
some gloss is noted, the painted 


























Fig. 2. An attractive two-tone finish con- 
sisting of one plain and one stippled coat. 


and cracks with water and then fill 
them with prepared patching plas- 
ter, which can be had in cartons 
from any paint or large hardware 
store; or submerge some plaster of 
Paris in water, take out a handful 
as large aS an egg, knead it a little, 
and plug it into the holes and 
cracks. Smooth the plaster with a 
putty knife or a flat, softwood pad- 








Fig. 3. A three-tone kalsomine effect obtained with 
light blue and old rose over a cream-colored ground. 


wall should be sandpapered a 
little with No. 1 paper before 
sizing. Where the old paint is} 
very dirty or greasy, it should 
be washed with sal soda and 
water before sizing. Wall 
board walls should have one or 
two coats of glue size before 
the kalsomine is applied. 

(Continued on page 121) 
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A Generation of School Children 
will study under this 


Johns- 
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Assured Protection from ... fire... leaks... 
... and upkeep expense for years to come 


HIS splendid High School at Mineola, 

L. I., is protected from fire and the ele- 
ments for years to come by a Johns-Manville 
Bonded Asbestos Roof. 


The same merits which have made J-M 
roofs famous for years among industrial 
buyers make them equally desirable for all 
buildings of large roof areas — whether flat 
ot pitched. 


The length of service you want from a 
roof depends on the character of the build- 
ing. But you want a roof that will stand up 
for the time you expect, be it twenty years 
or five. 


Let a J-M Roofing Expert 
Advise You 


The selection and application of roofing is 
work that requires experience which few 
property owners naturally have. However, a 
Johns-Manville roofing expert is available 
for consultation without cost or obligation. 
This J-M specialist has nothing to sell. He 
will examine your building, or your plans. 
He answers your questions and reports the 
facts to you. But you are, of course, free to 
make your own decision. 


Jo 


J-M Roofs are applied only by 
Trained Specialists 


Good roofing materials must be matched by 
the skill of those who apply them. So in 
every locality, Johns-Manville has franchised 
outstanding roofing contractors of high in- 
tegrity and workmanship to carry on this 
work. They are known as “J-M Approved 
Roofers.” 


A final link between Johns-Manville and 
a finished J-M Roof is the supervision, on 
every bonded job, of a J-M Roof Inspector 
who checks every detail during application. 
After roofs are in place, J-M Inspectors make 
return inspections at regular intervals... 
practical “Life Extension” for your roof. 


These Roofs Bear a Famous Name 


The Johns-Manville name is famous through- 
out industry as the trade mark of scores of 
articles which contribute to the conservation 
of heat and power . .. and of property. 


Take advantage of the years of experience 
placed at your service. Fill out the con- 
venient coupon which will call a Johns- 
Manville Roofing Inspector to look over 
your buildings. 


s-Manville 


BONDED ASBESTOS ROOFS 


108 ~ 


anville Bonded Roo 


Before you buy a roof — 
READ THE BOND! 
MAKE THE FIRE TEST! 





Every J-M Bonded Roof is guaranteed by 
Johns-Manville and by the National Surety 
Company for an agreed-upon term of years. 
The famous J-M Roofing Fire Test Sandwich 
illustrates the use of materials which make 
possible such guarantees—such complete in- 
surance against loss. 


In the roofing sandwich J-M Asbestos 
Roofing Felt and ordinary roofing felt are 
clipped between two sheets of a highly in- 
flammable substance. W hena match is applied 
the terrific heat of this flaming material in a 
few seconds reduces the ordinary roofing 
felt to ashes. The J-M Asbestos Felt is un- 
harmed. It is still tough, resilient, strong, 
full of life. This is one graphic illustration 
of the superior quality of J-M Roofing ma- 
terials, 





This photograph shows the result of thesandwich test 
—J-M Asbestos Roofing felt unharmed by fierce heat 
—ordinary roofing felt reduced to crumbling ashes. 

















JOHNS-MANVILLE CORPORATION 
New York Chicago Cleveland 
San Francisco Toronto 
{Mail coupon to nearest branch} 


Please have a Roofing Inspector call at.................2... 


BU-96-6 
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y) | V NM . 
Hand-Forged 


PUNCH 


&¢ CHISEL 
, \ SETS 


\ 1 Made for a Life- 
mm Time of Service 
\ Plomb hand forges 
all varieties of 

me -Punches from spe- 
wa cial — resist- 
O'/1 ing alloy steel, 
54 which makes 
oP \ them almost 
unbreakable. 
Hardened 





Plomb and ground 
Cold to exact di- 
Chisels mensions 
are made and proper 
in cape, h , 
diamond, shape for 
round nose, use in do- 
or regular ing quick 
point, from and exact 
selected steel. me 
Heat treated Work. 
and ground to 


a cutting edge 
which stayssharp 
with the roughest 
kind of use. 


Sold by leading 
Automotive and 
Aviation Jobbers, 
Hardware Dealers 
and Plumbing Supply 
Houses where display 
boards may be seen. 


PLOMB TOOL CO. 
2209 Santa Fe Avenue, 
Los Angeles, or 

1146 W. Lake St., Chicago 





Please send literature on PLOMB Tools 


Name 
Address. 
City. 


Indicate tools interested in for: Auto, Aviation, 
Plumbing or General Use 














Keeping a 
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HEN my first set of tools outgrew 
the small cabinet which came with 


them, I made one of an old wash- 
stand such as can be bought (if there is 
none up in the attic) at a secondhand 
store for a song. 
Then came the idea of making a top for it 
like a kitchen cabinet. 


This did for a while. 


The upper part is detachable for mov- 


ing. There are two long compartments at 
| the sides to hold saws, which stand in on 
their handles. 


Wood chisels, carving tools, and bits 


are held in commercial tool racks. Hand 
vises and hand drills, with screw eyes in 
their jaws, and such tools as can have 
screw eyes in their handles without inter- 
fering with their usefulness, are hung on 
the doors. Toothbrush racks of two dif- 
ferent styles bought in a ten-cent store 
hold many small socket wrenches and 
screw drivers. Other racks are made from 
wire and some from wood. In some cases 
the boxes which originally held tool sets 
such as auger bits, pipe dies, and socket 
wrenches were adapted for use merely by 
removing the lids. 


The design for the frame of the top was 


carried out in the same style as the base. 
Four pieces 2 by 2 in. were cut 48 in. long. 
Two of them were plowed to the depth of 
4 in. on one side; the other two were 
plowed the same way on the face and one 
side. 
long for the sides and 31% in. for the 
back and were dropped into these grooves. 


Boards % in. thick were cut 10 in. 


Two pieces 2 by 2 by 301 in. connect 


the uprights in the back, and four pieces 
2 by 2 by 9 in.—two for each side—form 
the top and bottom rails of the sides. All 
are fastened by means of dowels. 


The top is % by 13 by 36 in. The bot- 


tom is set in. The supports for the draw- 
ers, which first were shelves (drawers 
being made later), were screwed to the 
sides in the recess between the uprights. 
The top doors and the one narrow hori- 











a 


Shipshape Shop 


es 


LET *ike 


A discarded 
washstand with 
a large cabinet 
on top forms a 
convenient 


storage place 
for tools in the 
home workshop. 


zontal door which covers the compart- 
ments where the planes are kept can be 
locked. ‘This is good insurance against 
the loss or borrowing of tools in one’s 
absence.—Appison T. McCarrick. 


_. craftsmen and _ mode 
makers often do not get as much 
pleasure out of their hobby as they might 
because they lack a convenient work- 
bench. -That, however, can be remedied 
easily, for it is possible to build at no 
great expense a bench that is ideal for use 


Home workshop bench built from plans in 
Poputar Science Monrtnuty Blueprint No. 15. 


in the home workshop. Such a bench is 
shown completely in PopuLar ScrENcE 
MontTuaiy Blueprint No. 15 (see page 
111). 

With the aid of this blueprint George 
D. Wood, Jr., of Penn Yan, N. Y., built 
the bench illustrated. The cost was as 
follows: lumber complete, planed and 
cut to size, $13.65; lag screws, $1.08; four 
hinges, 15c; six drawer pulls, 50c; box 
lock, $1.25; wood screws, 15c; cup 
turn, 20c; nails, 3c; glue, 20c; high-grade 
quick-acting woodworkers’ vise, $8; total, 
$25.21. 

Other readers have built benches from 
the same plans at a still lower cost by 
cutting up their own lumber and econo- 
mizing in the vise and fittings. 
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By a Modern Girl 


—. an interesting experience re- 
cently. I was down town shopping. 
“What beautiful colored typewriters!” 
I exclaimed. I had stopped beside an at- 
tractive counter display. 

“They are beauties, aren’t they?” 





CORONA IS THE WORLD’S CHAMPION 
PORTABLE ON 8 EXCLUSIVE POINTS 


1, STRENGTH: Strongest frame of any portable 
typewriter — solid one-piece aluminum, 
rigidly braced. 

2. simplicity: Fewer parts than any other 
standard-keyboard typewriter. 

3. COMPLETENESS: More big-machine fea- 
tures than any other portable typewriters. 

4, EASY TO LEARN: Corona design is the result 
of 20 years’ study of the needs of beginners. 

5. WAR SERVICE: 4n unequalled record for 
durability as the official portable of the 
Allied Armies. 

6. poputarity: Corona has a million users. 
As many Coronas have been sold as all 
other portables combined. 

7. DURABILITY: Coronas purchased 20 years 
ago are still giving satisfactory service. 

8. BEAUTY: Graceful in line; exquisitely 
Jinished in every detail. 


CORONA 


replied the man behind the counter. 
“Wouldn’t you like to try one?” 

“Oh, no, thank you. I’m not expert 
enough. I never used a typewriter in 
my life.” 

The clerk laughed. “You don’t have to 
be an expert to use Corona. Children in 
the first grade in school use them.” 

“How long does it take to learn?” 

“You can learn the fundamentals in a 
few hours—that is, after you have read 
a helpful little book that is given free 
with every Corona.” 

That was three weeks ago. Now I have 
my own Corona. What a joy it is! I 
write all my letters on Corona. It seems 
actually easier than writing by hand— 
and it’s much more fun. The clear-cut 
lines of type make my letters look 
neater than they ever did before. Many 
of my friends have complimented me on 
them. 

This story is typical. Thousands of 
people are discovering that Corona is 
astonishingly easy to operate—that it is 
a wonderful convenience for office or 
home or travel—that it makes letter- 





The PORTABLE TYPEWRITER 


You don’t have to be an expert to use Corona 


writing lots of fun. Furthermore, the 
very features which enable beginners to 
write more easily, enable accomplished 
typists to greatly increase their speed. 

You owe it to yourself to drop into a 
store where typewriters are sold and see 
Corona. The minute you lay eyes on it 
you will realize why a million people use 
it—why 30,000 Coronas were used in the 
World War—why more novelists, more 
newspaper men, more business men, 
more schools and colleges use Corona 
than all other portables put together. 

For a small down payment you can 
take a beautiful new Corona home with 
you today. The balance may be paid in 
easy monthly installments. Don’t neglect 
this opportunity. Don’t let another day 
pass without doing something about it. 
Know now the joy of owning a sturdy, 
speedy, smooth-operating Corona—The 
World’s Champion Portable. 

An interesting illustrated booklet 
called “Corona Typewriters,” which de- 
scribes Corona in detail, and contains 
beautiful illustrations of the new color 
models, will be sent you upon request. 
No obligation. Simply mail the coupon. 





LC SMITH & CORONA TYPEWRITERS Inc 
51 Madison Ave , New York, N. Y. 


Please send me the free booklet, “Corona Typewriters. ” 


Name -- 





Street 





613 
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Just the Lathe for YOW 
with its 
Universal Application~ 













Accurate, 
durable and 


strong. 


















A real tool. 
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them over. 
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MiLING 


SEND FOR OUR? 
TOOL HANDBOOK- 
ITS FREE! 


a 
GOODELL" PRATT co. 
GREENFIELD, MASS. 
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Sharpening Your Auger Bits 











Fig. 1. How the lips are 
sharpened on the top. 


Fig. 2. Filing the spur 
on the inside (right). 


T= auger bit is one of the most deli- 





cate tools in the woodworker’s kit. 
It must be of high-grade manufac- 
ture to begin with; even so, it will stand 
little abuse, and if it is not kept in first- 
class condition there is no pleasure in 
using it. 
Cutting into nails with a bit is probably 
the most common cause of damage. In 
many cases, however, a bit that has ap- 






























Fig. 3. Doctoring the screw point 
with an oilstone that has a thin edge. 


parently been ruined can be 
restored by proper treatment. 
Auger bits of various types 
may be had for different kinds 
of work, but the principal 
specification in which the aver- 
age user is interested concerns 
the speed with which the bit is 
drawn into the wood. The 
boring speed depends upon the 
pitch of the thread of the screw 
point. In tbis regard auger 
bits usually are classified as 
slow screw, medium screw, and 
fast screw. For all ordinary 





Fig. 4. To straighten a bit, lay it on a hardwood block 
and hammer another block heavily against it as shown. 


With a Small File or 
Stone You Can Make 
Both Lips and Spurs 
Cut Almost Like New 


By E. E. Ericson 






work the medium screw is most satisfac- 
tory, but it is well to get advice from the 
tool dealer before making the purchase. 

It is well to remember also that the 
original cost of an auger bit, or any other 
tool, is not the sole consideration, but 
that it is more important to obtain a tool 
that will “stand up” and give satisfac- 
tory service. 

There are three principal parts of the 
auger bit (Fig. 5) (Continued on page 114) 
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TEST AFTER TEST 


.. +» in actual competition 
















won b Wg 


MUILLERS FALLS 
ELECTRIC [TOOLS 

















During the past year Millers Falls Electric 
Tools have been tested by thousands of pro- 
spective buyers on their own work. The tests 
have been made in actual competition with 


other electric tools. The results conclusively 





prove Millers Falls value. 

















Here’s what these tests 
show for 
MILLERS FALLS 
ELECTRIC TOOLS 


POWER—Put up against the hardest kind 
of work, they continue to operate under full 
load without stalling. 


VENTILATION—Load for load the lowest temperature rise, these 
tools reduce to a minimum the trouble and repairs caused by over- 


heating. 


DURABILITY—Greater staying powers on 
longer life. 


Thousands of electric tool 
users have been won over by 


Millers Falls performance, 





have become enthusiastic 
boosters for Millers Falls 


Electric Tools. 











Electric Hammer No, 1816 





the job—meaning 








WEIGHT—Less weight per horse power output, thereby reducing 6 Inch Bench Grinder No. 506 
fatigue and increasing efficiency on the part of the operator. 


MILLERS FALLS 


Test out Millers Falls Tools on your own work. Then buy on performance TOOLS 


and facts. For information on the whole line send for new Electric Tool 
Catalogue No. 2, which gives complete descriptions and specifications. 





MILLERS FALLS COMPANY 


NEW YORK: 28 Warren Street MILLERS FALLS, MASS.  cnicaco: 95o. Clinton Street 
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and again. 
bar takes shape in a 


Wrench. 


_a minute—but think 
| back of that minute! 


tool. 


The 
BILLINGS © 





fiery steel; the ram 
s; it strikes again 
A glaring 


lings & Spencer 
In less than 


With a few thundering 
blows 60 years of drop- 
forging development has 
wrought you its finest 
The hammer, the 
dies, the steel, the men 
are the product of three 
generations of forge-craft 
in America’s pioneer plant. 


est, truest, longest- 


All Dealers can supply you 


Visit our forges and see your 
wrenches in the making. 


Hartford. Conn..U.8.A. 
New York: II Park Place 





SPENCER 


Company 


_ And the wrench—thousgh it 
be a latest model for the 
newest mofor car—it is the 


tried productofcommercial 
drop-forging in America. 


It is made of heroic stuff; 
it will turn off heroic 
treatment. For truly, 
no wrench can have in it 
so many good points 
contributed by so many 
men over So many years. 


Chicago: 565 W. Washington Blvd. 


A drop-hammer crashes 











Magic with a Bit of Rope 


You Cut a Length of Clothesline, Then Show 
It Whole—A Simple but Mystifying Illusion 


By GEORGE 


ERE is a trick easily pre- 
H pared—really a small 
illusion—that is excel- 
lent for opening or closing a 
short entertainment in the par- 
lor or on the amateur 
stage. It is a perplex- 
ing stunt savoring of 
India; in fact, a modi- 
fication of the so- 
called East Indian 
rope trick that can be 
performed without an 
assistant. 

You show a piece of 
clothesline rope and 
knot the ends to- 
gether; then you cut 
the rope in several 
places and slowly cut 
away the knot. But, 
magically, the rope is 
again in one piece, 
and you give it to the 
audience to examine. 

Obtain a yard or 
two of soft, pliable 
clothesline; cut off six 
inches from one end 
and save it. You will 
need also a small dress 
snap fastener—size No. 3-0 in the silver 
finish will do. Sew each half of the 
fastener on one end of the rope with 
white thread as in Fig. 2, taking care to 
wind the thread several times around 
the ends so that they will not fray or 
become lumpy. This gives a rope which 
can be snapped together at the ends, 
making a complete circle. The connec- 
tion is not perceptible at a short distance. 

To practice before performing, conceal 
the short piece of rope in the left hand, 
which also holds the long length un- 
snapped. Grasp the lower end of the 
latter with the right hand, bring it to the 
left hand, and snap the ends under cover 
of the hands. In the same movement, 


Fig. 1. 








Cutting off the bottom of the 
loop, which is the part containing the 
snap fastener. The fake knot is at the top. 


a 


S. GREENE 


slip the short piece around 
the rope circle thus formed 
While doing this, you mus 
allow the snap-fas. 
tened joint to slip 
down to the bottom 
of the large loop. §% 
far as the audience jg 
concerned, you appear 
to be holding the 
length of the rope by 
the two ends with the 
left hand as in Fig 
3. Now tie the short 
piece around the long. 
er, as if you are 
knotting the ends of 
the rope together, 
With the scissors 
make two cuts in the 
rope near the bottom 
of the loop, as in 
Fig. 1, thus removing 
what really are the 
two ends with the 
snap. Next, deliber- 
ately snip away the 
fake knot, being care. 
ful, of course, not to 
cut the rope proper. 
As the climax of 
the illusion, show the rope whole and 
throw it to the-spectators as a souvenir. 
Pick up the prepared rope ends from the 
floor with the other snippings and 
pocket them. 


Caring for Garden Hose 


ARDEN hose will last longer if it is 

drained thoroughly after use and 
rolled into a large rather than a small 
coil. The coil should be hung up ina cool 
place in the cellar. Many leaks can be 
repaired with so-called ‘“‘cold patches” 
and a wrapping of friction tape. Badly 
defective parts can be cut away and the 
ends joined with metal hose menders. 
































Fig. 2. A dress snap fastener is sewed neatly 
and inconspicuously on the ends of the rope. 


Fig. 3. How the rope appears to the audience. 
Note the fake ends as revealed in the mirror, 
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Silk worm culture 


___________|f} Dyeing yarn wal | 


UST a few feet of insulated wire leading from 

your telephone to the bell-box-but back of it 
is a long story of careful workmanship and 
alert inspection. 

Cotton was grown and silk was spun to make 
that insulation. Wire was drawn into the finest 
tinsel, covered with the dyed threads, and twisted 
and braided. It was all done right, because the 


... but see. whats behind it / 
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cord.. 
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Tinsel making 


es 


‘Cord braiding {| Cord finishing 


Dcsecpeneneeenemnts 


cord must be rugged enough to take a good 
many pinchings by desk drawers and still keep 
on playing its partin a telephone conversation. 

This cord is a little thing. But it is just as 
important to good telephone service as is a 
fifty-position switchboard or a thousand mile 
cable. And Western Electric makes it with the 
same Care. 


Western EJecfric 


MAKERS 


OF YOUR TELEPHONE 
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PORTER 


Nut Splitters 


Chain Cutters 
Bolt Clippers 
Shear Cutters 


A Porter Nut Splitter will re- 


move a battered, 


frozen or 


rusted nut from a bolt with 
less labor, without “‘jamming’’ 
the bolt threads and in less 
time than it takes to prepare a 
monkey wrench for the work. 


Porter’s Nut Splitters come in 
twe types and several sizes. 
The type pictured above oper- 
ates with the handles parallel 
to the bolt. Another type cuts 
with handles at right angles to 
the bolt. Both are portable and 
may be used in any position 
and in spaces otherwise diffi- 


cult te work. 


Write for illustrated folder on Porter’s 
Toolse—Nut Splitters, Chain Cutters, Bolt 
Clippers and Shear Cutters. 


H. K. PORTER, INC. 
97 Ashland &St., Everett, Mass. 





Porter's Tools cover 
a wide range of uses 
in all types of in- 
dustry, on construc- 
tion work, in facto- 
ries, shops and farms. 
They save time, save 
labor, and are ex- 
tremely efficient. 
They are portable-- 
operate anywhere 
and in any position. 





There are Porter 
Bolt Clippers which 
cut up to a %” bolt 
or anything smaller. 
The Nut Splitters up 
to a nut, either hex or 
square, of a %”" bolt. 


Chain Cutters cut 


case hardened chain 
up to 4%” steel links. 
Shear Cutters for 
heavy flat stock and 
wire rope. 
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Latest Racing Yacht Model 


(Continued from page 90) 


show if the wood is dangerously thin. The shell 
or wall of the hull should be about )% in. thick. 
Note, however, the pads which are left at the 
bottom for receiving the nuts of the keel bolts. 
A plastic wood composition is useful in repair- 
ing any defects in the hull, and it acts as a 
binder when applied over seams on the inside 
of the hull wherever there appears to be any 
defect in the gluing. 

The next step is to glue lift XY on the for- 
ward half. To save material, this may be in 
two pieces mitered on the center line forward. 
Then finish shaping the outside and gouging 
the inside. 

To draw on the sheer line, lay out points 
with a pair of dividers on each station the dis- 
tance of the sheer line from the water line (the 
glue line) between lifts A and B. Bend a thin 
strip of wood or a spline through these points 
and draw in the sheer line. Cut this line with 
a spokeshave or a small plane and test by eye 
to see that the curve is a fair one, without 
humps or hollows. 

A wooden skeg just forward of the rudder 
should be fitted for the best racing results. 












r- 8 — 
“SPACING OF DECK BEAMS 





Diagram giving location of the four deck beams 
and the extra vertical support under the mast. 


| Younger or less skillful boys sometimes find it 


difficult to make a good job of this skeg, and 
it may be omitted if desired. If it is fitted, this 
should be done next. It is fastened to the hull 
with glue and long, thin brass screws from the 
inside, as shown below. The skeg is “‘stream- 
lined” and given additional stiffness by a 
heavy plastic wood fillet. The weight of the 
hull should now be about 1.6 lbs. 

Four 3% by 1 in. pine deck beams cut to 
the proper camber curve are next secured in 
place by means of brads and glue. They are 
located as shown below. A support 4 by 34 
in. is fitted from the deck beam to the shell 
bottom under the mast to take the pressure of 
the mast at that point. 

* The interior of the hull should be painted 


SECTION OF STERN 
BETWEEN STATIONS | i2 AND /3 












PLASTIC 
wOOD 
COMROSITION 


SLENDER 
SCREW - 
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«oor 


The pine skeg is glued, held with one or more 
thin screws, and reinforced with wood paste. 











HATCH DOUBLING OR 
REINFORCING BLOCK 


How the hatch cover is made and the deck is 
reinforced underneath at the hatch opening. 


UNDERSIDE 
OF DECK 





How cardboard templates may be used if 
necessary to aid in shaping the hull accurately, 


with two coats of white lead paint before fit. 
ting the deck. The deck is made of one piece of 
l-in. clear white pine or mahogany. It is ad- 
visable to cut out the deck to the shape of the 
hull first, leaving it about 4 in. oversize all 
around for trimming after it has been fastened 
down. If the deck is to be plank-marked, the 
necessary lines should be drawn on it with a 
hard pencil before it is put in place. 

A round or oval shaped hatch opening for 
bailing out any water and for airing the inside 
should be cut in the deck. A \% in. thick 
doubling or reinforcing piece should be fitted 
under the deck around the opening as shown 
above. A simple hatch cover may be made of 
two pieces of wood glued together; or better, 
a piece of mahogany or walnut for the top and 
a piece of cork to fit snugly in the opening. 
The underside of the deck should be painted 
with two coats to prevent its warping when 
wet. 

The deck is fastened to the hull with glue and 
fine brass screws or brads. The brads should 
be placed close to the outside edge so as to be 
covered by the rail and slanted in so as not to 


BROKEN AWAY PORTION 
OF HULL PADS ON LIFT G 












is 


DEADWOOD BLOCK 
SHOWN AS GLUED 
AND BOLTED TO LIFTG 


Partial view of the rough hull showing how it is 
held in the vise by means of the deadwood. 


come through the outside of the hull, especially 
fore and aft where the hull slopes in. It should 
be noted here that unless the oval hatch in the 
deck is of the size indicated on the plans (suffi- 
ciently large to permit access of a hand for 
tightening the keel bolt nuts inside the hull), 
it will be necessary to attach the lead keel be- 
fore the deck is fastened down. 

The model next requires the 1% in. thick 
mahogany or walnut rail, breasthook, and 
stern trim, which are fastened in place with 
fine brads and glue. However, do not fasten 
the rail where the chain plates are to go (see 
the blueprints), because the chain plates must 
be slipped under it. 

As the next step, the entire hull should be 
smoothed with fine sandpaper and the surface 
put in as perfect condition as possible. 

We are now ready to make the lead keel. 
This and the directions for the painting or 
other finish, the construction of the fittings, 


' and the rigging and sailmaking will be dis- 


cussed in the next issue of this magazine. 
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en are 
Blueprints for Your 
Home Workshop 
UR blueprints can be obtained for 25 
(0) cents a sheet. In some cases there 

are two or three sheets to one subject. 

The blueprints are complete in them- 

selves, but if you wish the corresponding 

hack issue of the magazine in which the 

project was described in detail, it can be 

had for 25 cents additional so long as 

‘es are available. Other subjects be- 

coples A) 

sides those below are to be had; send a 

stamped envelope for the complete list. 

Popular Science Monthly, 

950 Fourth Avenue, New York 
ised if Send me the blueprint, or blueprints, I have 
rately, underlined below, for which I inclose........ 

MS  Peeeerrrrr rete cents. 
fore fit- Described 
piece of No. Title in Issues of Price 
[t is ad- 15. Workshop Bench *Jan., ’23 25c > 
e of the 30. Tool Cabinet, etc. *Jan., ’24 25c y 
‘size all 31. Sewing Cabinets Feb., °24 25c : 
| 43, Four-Tube Receiver ; > 
astened (battery operated) *July, ’25 25c 
ced, the 44-45. Pirate Ship Model *Feb., ’26 50c 
with 46-47. Galleon Ship Model *May, ’26 50c 

. 48. Yacht Model (20-in.) *July, 7°26 25c 

Z 50. Airplane Model (rise-off- 
ing for ge 23 ae, *Sept., °26 25c = = 

insi 1-52-53. Chipper el, \ J ° ° ° e . 
‘ ren sro" Sovereign of the Seas *Oct., ’26 75 AN ha e q likewise right and left. It isa rig- 
, fitted it wave Tube see? nll noe Ka ate fi ooo MEL nic , id screw-driver: 13 inches long or 
shown 56. Bird and Animal Toys Dec., °26 25c mt | te 1814 inches, just as you adjust it. 
7 37.58-59. Constitution Ship a | oY amateur 
pent i ree oss —— 37 tee = Spring in handle makes it the 

-62. Vi r., ~” ° . 

op and 63 64, Toy Motor Boat, 29 in. - x A Quick-Return. Just push! Spring 
pening. a a _ a — , K od '~ “ ANKEE”’ Tools brings handle back for next push: 
painted 66. Ship-Model Weather Vane Aug., °27 25c lo are made for keeps bit in screw-slot. 
> when 67. Toy Model of Lindbergh’s th ™ . h 
; New York-to-ParisPlane Aug., ’27 25c ‘‘Yankee’’ e€ mechanic who . . 

68. Magazine-Rack Table and ? No. 130-A. yalues his time and With a bit for small screws, 
lue and Book-Trough Table Sept., ’27 25c Live spring another for medium screws, and 
should 69. Flying Model (3-ft.) of in handle. labor. They are ‘ 6 . 

indbergh’s Monoplane *Oct., °27 25c Quick Re a third for large, it is three dif- 

$ to be 10-71. Console Radio Cabinet Nov., °27 50c |__ turn made for every man , ; : 
not to 72, Doll’s House *Dec.” °27 2Se : ete takes i ie ferent size screw-drivers in each 

73. Doll’s House Furniture *Dec., ’27 25 " rious ways of using the 

14-75-76. Santa Maria Ship “ | “all day” to do a job and who - a ™ site s 

in. * ’ ool. 
77. game Pier Cabinet aw my ow 75¢ | won’t stand for tools that hold 
- aces Wen Shsives wy = = him back. It also drills holes and counter- 
sts eb., ° 

79, Electric Radio Set + Feb., 28 25¢ 6 woe ‘ sinks the holes for the screw- 

80. High Power Unit for Elec- Yankee” ingenuity appeals to Sani 

= hoe tiene ies Stn, Mer., ’28 25¢ | man’s own ingenuity. ‘*Yankee 

aM _—~ Lae ‘ *Apr., °28 25c | Tools inspire, encourage him . .. No. 30-A.—Standard Style. i 
rs ome Model oe Mar., °28 95¢ | make him better, by making Three bits, $3.00. 

lites  Aisplone ‘Model — 75¢.| work easier, better, more inter- No. 130-A.—Quick Return. 

: + . , ; ' e 

[intiaeal hes | |Ux| Three bits, $3.45. 

ICK 88. Simple Modernistic Stand; ‘ “ey 99 
=D Modernistic Bookcase Aug., ’28 25c in the “t ankes Made also in Heavy 
LIFT G 89-90. Bremen Scale Flying Spiral Ratchet Screw- : 
Model (3-ft.) Aug., ’28 50c i “a and Light Patterns. 
‘it is 91. Modern Folding Screens Sept., ’28 25c | driver, you find **Yan- 
mae LT eae EMPTIES aoe, ze aye | Hee” ingenuity at its ee 
‘all eae — Lamps Oct.,” 28 25c | best. 
Clally -96. Mississippi Steam- 
hould boat Model Nov., °28 75¢ It is a spiral driver— 7008 e & & 
. 97. Modern Electric Radio Set P ; i 
the - ‘ ad & 2 he es Se ae 
a aff. - a One-Tube Form Nov., ’28 25c | right and left move- Sey eS. 
8 i i + ; ta ‘é rege 
d for in Two-Tube Form. = Dec., 28 asc | ment, driving or draw- Se saith teat dines 
hull), 99. yy ~o — Set ‘- 4 ing screws simply by the drills, are to be had for 
el be- 100 Mod our-fu B orm Jan., Se . neni I this screw-driver. Also Counter- 
. ernistic Book Ends, pressing on ndie. it sink. 
Book Shelf, Low Stand Dec., ’28 25c | « tch dri 
thick 101. Toy Fire Engine, Sprin- is a ratchet driver— 
kler, Truck, Tractor Dec., ’28 25c i 
and 102, Morris Seaplane Model 66 \ 
with (record flight, 1214 min.)Mar., °29 25c 3 
- Pi 
ashen 103. One-Tube Battery Radio 
Set (old No. 41 revised to Mar., ’29) 25c ay 
» (see 104, yp canned Aieatons Model ~ 
record, 6,024 ft.) ay, °’29 25c 
must 105. Tavern Table and Colo- 
ld be 106-107. Yacht * Model (42-in.) = 129 soc 
< - Yacht el (42-in.) June, ’29 50c at 
rface *Magazine only out of print. asa ee MAKE BETTER MECHANICS 
ca . _—— = ae —_ = ew oe ot ——e ow ew ee ee ee ee 
¢ \ — ——_— — se ame = oe — 
= 4 . 
keel. SRE eee ‘address very clearly) ee 4 ’ NORTH BROS. MFG. CX, Lehigh Avenue, Philadelphia, U. s. A. 
g or F » ; I know the economy of good tools: Send me ‘‘Yankee” Tool Book, 
ings, Street showing Bit Braces with famous “* Yankee" Ratchet, new Two-speed 
dis- Re Renee 5 SAG Rie, GRICE Se Oe es oie 4 ESE enl oa (11-inch) Hand Drills, Ratchet Breast, Hand and Chain Drills, 

: Removable-base Vises, etc. 

City and State.............. 
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What You See: A pro- 
cession of wooden horses, 
cantering in a circle around 
acalliope, carrying a group 
of people, all of whom are 
having a good time. 


What You Don’t See: The skilled use of tools 
which makes possible the Merry-Go-Round, 
the Ferris Wheel, the Roller Coaster and. 
other devices which give thousands a good 
time in the summer. 


It is a great work—constructive work — this 
changing of raw material into things for the 
production of pleasure. It is a source of pride 
to us that, playing a necessary part in this work, 
are thousands of dozens of Nicholson Files. 


At hardware and mill supply dealers. 
NICHOLSON FILE CO. 


Providence, R.1., U.S.A. 


NICHOLSON FILES 


A FILE FOR EVERY PURPOSE 
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Home Workshop 
Chemistry 
Simple Formulas tha 
: and Money 












fpr tonrny turpentine, carbon tetra. 
chloride, or kerosene, alone or in 
combination with each other, usually wil] 
solve the problem of removing oil in such 
cases as are likely to arise in the home 
workshop. When, however, the old oil 
must be removed from an oilstone that 
will no longer cut, such solvents cannot 
be used. Heat the oilstone slightly and 
apply a paste of whiting (precipitated 
chalk) and water. When the paste has 
absorbed the oil, scratch off the whiti 
reheat the stone, and apply a fresh batch 
of whiting. Repeat until no more oil is 
absorbed by the chalk. 

Soft rubber articles that have been 
hardened can sometimes be resoftened by 
placing them in a solution of one part 
ammonia and two parts of water. 

Rubber articles should be washed only 
with mild soap, and all of the soap must 
be thoroughly rinsed away with running 
water. Never use alcohol, chloroform, 
gasoline, turpentine, or benzine. 

Match scratches on woodwork often 
can be removed by rubbing them with the 
slice of a lemon, then with whiting, and 
finally with moist, soapy cloth. Shellac 
stains can be removed with washing soda. 
Borax also will dissolve shellac. 

An ink for writing on glass can be 
made by dissolving shellac flakes in borax 
dissolved in water and adding a dye to 
color. Transparent colors used for photo- 
graphic work give good results, and alu- 
minum or other. metal powders can be 
used. 

To dissolve salts of all kinds rapidly, 
place them in a piece of clean cloth and 
suspend in a jar or bottle filled with water 
or other liquid. The cloth must be so 
adjusted that the crystals are just below 
the surface of the liquid. No shaking or 
heating is required. 

The removal of a volatile solvent is 
best accomplished by placing the con 
tainer in a pot of boiling water, or, where 
there is danger of fire, in a flat, open dish 
and exposing it to the air. 

The adulteration of beeswax with min- 
eral wax or with paraffin can be detected 
by placing a small piece of the suspected 
wax in a test tube and cautiously pouring 
fuming sulphuric acid into it until half 
full. On being heated, the beeswax will 
dissolve, and the mineral wax and paraffin 
will float on the surface when the acid 
cools.—ERNEsT Bape. 


In REMOVING the worn upholstery from 
the seat cushion of a large rocker, it 
was discovered that the ends of the 
springs were loose and had cut holes 
through the burlap covering and the up- 
holstery. To protect the new upholstery 
the loose ends were each fastened down 
with six layers of friction tape.—R. C. B. 
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rkshop A Stool to Please 

try Any Small Child 

ulas { 

ve Time By F. CLanKE HuGHEs 

d Money HIS doggy or kitty stool is for the 

small child of the house. A good size 
for the top is 7 in. wide and 14 in. long, 
but the design may be enlarged to any 
extent merely by varying the size of the 
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ng, and with a turning saw, a keyhole saw, an 

Shellac ordinary Coping saw, or a motor-driven To get mn to make our 7-day test. 

1g Soda, fret or band saw, if available. The legs 86% of those who try this amazing 

are cut in two sections and joined by shaving cream, we find, never return 

can be means of a half-lap joint, which, if assem- to old methods. 

n borax bled carefully, will give a strong type of ' 

dye to : Th ed th GENTLEMEN: You’ve heard men say: formula brought success—achieved the 5 

construction. ey are screwed to the ] : r ‘ 
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P underside of the stool top. The head . : ; : f Shia 

nd alu- Mad® are fastened as shown, the tail Yet we have something so unique that quirements of any new cream hoping to 
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ing iree to move up an ° For, after years of experiment, we have lp P . 
: Other animals may be used equally well perfected a hodes pen that’ men tel] 1 Multiplies itself in lather 250 times. 
apidly, for the motive or general design, and the us is outstanding. They claim for it things 2. Softens the beard in one minute. 
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on dish Shaving Cream leader in a highly com- tion suits or not, try ours. Yow risk 

pertinence area petitive field. For it holds the great ma- nothing. We undertake, in 7 shaves, to 

~ TACK LARGE jority of those who make our test. win you. It’s an open-and-shut proposi- 

wre — Palmolive Shaving Cream came as the’ tion, and you are the judge. So won’t 
tected result of years of experiment. Our 130th you mail the coupon now? 

ae OTHER ANIMALS PALMOLIVE RADIO HOUR—Broadcast every Wednesday night—from 
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of a 
Dozen Sports in One 


Thrills 





sears — sport of 
sports! Zoom of airplane, 


soaring flight of skis, glorious 
freedom of sailing, thrill of rac- 
ing speed — they are all yours 
to enjoy when you are astride 
a Harley-Davidson. 


Whether you ride the “45” 
Twin shown in the picture, 
or a champion Big Twin, or a 
thrifty Single — all the multi- 
thrills of motorcycling are 
yours, at a cost so low it will 
never worry you. 


Let your Harley-Davidson Dealer 


_show you the 1929 Models, and 


explain his Pay-As-You-Ride Plan. 
Get our free illustrated literature 
— Mail the Coupon. 







This model is our 
“45” Twin, a won- 
derful performer 
that sells at only 
$290 f.o.b. factory. 


j 
SS 


€ 





%/* Hartey-Javipson 
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Sharpening Auger Bits 


(Continued from page 106) 


that may receive injury through contact with 
foreign substances in the wood—(1) the sere 
point (the screw that feeds the bit); (2) the li . 
(horizontal cutting surfaces); (3) the pe. 
(vertical cutting edges). All of these can be re. 
conditioned, provided the damage done to 
them has not been too great. 

For sharpening auger bits, either a file or a 
small sharpening stone may be used. A suit. 
able file is one about 4 in. long, very fine cut 
(“dead smooth”’), and half round in shape. It 
is better, however, to use a special auger bit 
file (Fig. 5), which can be obtained in any 
large hardware store. Such a file is made with 
“safe’’ edges adjacent to the cutting surfaces 
and there is no danger of filing in the wrong 
place. 

The lips are filed or sharpened with a stone 
on the top side, the bit being held in the posi. 
tion indicated in Fig. 1. The edge must be kept 
thin, and filing should not be carried beyond 
the point where a fine wire edge or burr ap- 





Fig. 5. An auger bit file and 
the cutting end of a typical bit. 


pears. If a small sharpening 
stone is available, it should 
be used for a very light stroke 
or two on the underside of 
the lip in order to remove the 
wire edge; if no stone is at 
hand, the file may be used for the same pur- 
pose. For this delicate operation, the bit is 
turned with the spurs upward and laid against 
the edge of the workbench. Care must be 
taken not to file too much and to follow the 
original surfaces. 

The spurs are sharpened with the bit in the 
left hand and held against the edge of the 
bench as shown in Fig. 2. It should be kept in 
mind that the spurs must be long enough to 
cut deeper into the wood than the lips when the 
bit is in operation, hence no wasteful strokes 
should be made at this point. If they are worn 
too short, the lips probably can be filed back in 
order to relieve the difficulty. Needless to say, 
all filing on the spurs must take place on the 
inside, except the smoothing up or removing 
the burr, as previously described. 

Sometimes, after striking a nail at a certain 
angle, the spurs are bent inward very de- 
cidedly. In such cases, instead of removing all 
the distorted metal with the file and thus 
losing a large part of the nibs, it is possible to 
reshape the bit by bending the point back into 
position with a pair of small pliers. In doing 
this care must be taken not to break off any 
part. After the tip is put into position, it is 
sharpened in the usual way. 

The screw point is probably the most diffi- 
cult part to put into condition after it has been 
injured. Patient work with a s;ecial oilstone 
having a very thin edge as shown in Fig. $ will 
usually give satisfactory results. If consider- 
able injury has been received at this point, the 
bit may afterwards require a slight pressure to 
assist the screw in feeding; but since that re- 
quirement can be met with in all ordinary 
work, its efficiency is not materially reduced. 

An auger bit which has been bent out of 
shape may be straightened as in Fig. 4. A 
block of wood, preferably some hard variety, 
is used as a support, and a wooden block, held 
on end, makes contact from above. A smooth- 
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HARLEY-DAVIDSON MOTOR CO., Dept. P. S., Milwaukee; Wis. “O 


Send free literature on your motorcycles. 


faced wooden mallet may take the place of 
both hammer and block. A good way to test 
an auger bit for straightness is to lay it on & 
straight surface and revolve it slowly wi 
watching for irregularity in the space between 
the bit and the surface at various points. 
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[Building a Motor 


(Continued from page 84) 
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Details of the armature shaft, the armature and 
brush supports, and other necessary small parts. 


number of turns of No. 20 magnet wire to fill 
the space to the top of the circular fiber 
insulators. 

Next assemble the frame and brush holders. 
Slip the armature into place and fasten the 
armature brush supports and spacers by 
means of two machine screws and nuts. 
Adjust the armature for clearance by putting a 
of fiber or cardboard of the required 
thickness between the field and one pole of the 
armature. Screw the brush holders until they 
are 4 in. away from the commutator. Put the 
brushes and springs in place and screw on the 
caps. Fasten the motor to the wood base, 
connecting the wires as shown in the schematic 
i . Terminal wires marked E and F are 
leads to the battery. 





























W/RING DIAGRAM 


How the motor is wired. C and D represent the 
brushes; N and S, the north and south poles. 


Sealing Varnish Cans 


(RDINARY varnish cans of the rectangular 
type are often hard to seal properly after 
part of the varnish has been used and the re- 
mainder is to be left in the can awaiting future 
use. As varnish becomes thick and useless 
when exposed to the air for any great length of 
time, it is essential to see that the can is sealed 
tightly. One way to do that is to leave the 
original cover untouched and remove whatever 
varnish is needed for the job in hand by the 
simple expedient of punching two 1-in. holes 
in diagonally opposite corners of the top. The 
varnish then can be poured like milk from an 
evaporated milk can, and the holes afterwards 
can be sealed air-tight with two quickly- 
whittled wooden plugs.—S. W. SuLiIvan. 
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2? spent—*200 saved! 








Because I 
sent for this 


FREE _~ 
BOOK” \f 


Ain stamp 


saved me $200 on 
the used car I 
bought’’—thousands of people will 
tell you that! Because thousands of 
people, before buying a used car last 
year, spent 2f to get this booklet. 
“How to judge a used car.” 

They found out what to look for 
and what to avoid in used cars. They 
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Pledge to the Public 


on Used Car Sales 


1 Every used car is conspicuously marked 

with its lowest price in plain figures, 
and that price, just as the price of our 
new cars, is rigidly maintained. 


All Studebaker automobiles which are 
sold as CERTIFIED CARS have been 
properly reconditioned, and carry a 
30-day guarantee for replacement of 


defective parts and free sérvice on ade 
justments. 


Every purchaser of a used car may 
drive it for five days, and then, if not 
satisfied for any reason, turn it back 
and apply the money paid as a credit 
on the purchase of any other car in 
stock—new or used. (It is assumed 
that the car has not been damaged in 
the meantime.) 
© 1928 The Studebaker Corporation of America 
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gotthe benefit of years of experience 
spent in used car buying by 
acknowledged experts— men who 
helped to write this free book. They 
spent 2f for insurance against $200 
mistakes! 

In 32 interesting pages you will 
learn the answer to these, and 
many more, used car questions: 
How can you tell the model 
of a used car? What do speed- 
ometers tell? How do you 
avoid “orphans”? How do 
you set a fair price on a used 
car offered by a friend? What 
do code prices mean? Why 
does the Studebaker Pledge - 
giveyou five days’ drivingtrial? 

Isn’t it worth a 2 stamp to 
know howto wisely invest your 
used car money? Then fill in 
and snail the coupon for your 
copy of “How to judge a used 
car” —now! 








| THE STUDEBAKER CORPORATION OF AMERICA, Dept. 166, South Bend, Indiana | 


Please send me copy of “How to Judge a Used Car” 
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Fancywork for Your Lathe 


(Continued from page 100) 





the rails by means of cleats. Two pear-shaped 
drawer pulls (and a lock, if desired) should be 
applied and then removed until the table has 
been sandpapered and finished. Any good 
cabinet wood is suitable for this table. 

In the mirror frame, Fig. 2, split turnings 
again form the decoration. The frame itself 
consists of two sidepieces, a toppiece, a bottom 
piece, and a narrow central piece. These 
pieces, which are all rabbeted to receive the 
glass and back, may be joined with dowels. 
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A WORK KNIFE 
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Bill of Materials HE man or boy who wants a knife to do 
Me. <a with, will not find a better one than 
Pcs. ‘Part Sj km & this. It belongs in the car, garage, tool kit, or” 
For Radio Table work shop. Hunting, fishing, camping or tour. 
.—_- _ 1% ps Se ing you’ll want this knife. You’ll need it work. 
2 Side stretchers 4 1% 212 ing around the house, garden or farm. 
1 Rear rail 4 65 26 
1 Front rail 2 i a The cutlery blades aresharp—hand-honed atthe 
i Taiatenteher % «ke (Bie factory. The fine, high-carbon steel will hold its 
i Drawer front — a 4 24%4 biting edge. The screw-driver is a practical tool 
Py nang eg 4% 1% #4 — made to fit average household screws, The W: 
3 Molding * 4% % 8 can-opener works and doesn’t slip. The punch, 
1 — a 2 : \ = or reamer blade is solid-forged and can be easily 
: Doswer bottom M4 = _” resharpened when necessary. The cork-screw 
urnin . . : 
1 Top og 3 18 36 s is onto its job. T; 
1 Leck with escutehoon Beautifully finished — reinforced brass linings, mad 
For Mirror nickel-silver bolsters and shield, stag handle, _ 
: whey is 434 ais Seeone of these knives at your dealer’s, or, if he fast 
1 Bottom for frame % 2 11% hasn’t one in stock, send us his name and $4.00 
. ete day a i4 H 1174 for R3843. It will be mailed to you promptly, 
’ | ‘ 2Cotumncaps ~='% ©«1% © tig | | REMINGTON ARMS COMPANY, lnc. 
e olumn 4 4 ’ 
HE stress and strain of 2 Column bases % et ished 1816 . 
- » olumns is 3 ve ~ 
flying and landing calls for Bottom e 24 1 int 
solid construction without 1 Back % 201% 12% 
i d weight. Sc } ieee” % st idx 
increased weignt. rews -— . i 20% 128% 
are small but important All dimensions are inches. 





items in this work. After being glued, the frame is planed level and 


smooth. 
A ° S The two half columns then are made and glued 
merican Screws are estab- in place. Each column consists of the reeded 


i i ; ildi central part, two turned caps, and two rec- 
lished favorites ~~ building and tangular blocks. The columns may be turned 
servicing modern aircraft. | ina single piece or they may be made in several 


parts; that is, the rectangular blocks, the caps, 
Made of low-carbon steel, they the bases, and the central part may be made 


stand up against severe strain. | separately, fitted together, and glued to the 
° ° ° sides of the frame. A simple molding is now 
Their sharp, gimlet points allow | made and fitted around the top part of the 


. . frame as shown in the plan view. A top and a 
accurate insertion, and deep, bottom piece screwed or doweled in place 


true-running threads provide | complete the frame. A turned molding may be ” 
he of . ibl Y used instead of the one shown, if the toppiece (44 Gh) TL TN 6} 
the closest grip possibie. ou is made plain like the bottom piece. The 

can do any job better with pense of reeding will be explained in a fol- ee 
‘ owing article. © 1929 R. A. Co. 2492 
American Screws. It is advisable to place a piece of paper be- 
tween the mirror and the wy The back- 
ing itself is of plywood. If the frame is con- 
structed of thinner stock or the rabbet is made 
more shallow, the backing may be made in one 
piece and screwed to the outside of the frame. 
A knowledge of oval turning occasionally 
maybe found useful, although it is hardly 
worth while to turn such things as a hammer 
handle, which can be bought so cheaply. As 
wooo MACHINE stove 10et a matter of interest, however, the process de- 
SCREWS SCREWS BOLTS BOLTS serves description. The shape of the oval is 
laid out on the end of a piece of stock of slightly 
larger dimensions (see step 1, Fig.'7). The larg- 
AMERICAN SCREW CO er center line, that is, the longest axis of the 
oval, is marked all around the stock as shown. 
PROVIDENCE,.R.1..U.S.A. The other center line is then marked and the 


WESTERN DEPOT.225 WEST RANDOLDN SLCMICAGO.IUL centers determined and laid out on both ends. 
y With S. » | Small holes should be bored in the ends at these A definite program for getting ahead 
Put tt Together / crews | points. (Continued on page 117) Snanclety _ ae tone on page 
our of this issue. 
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Fancy work for Your Lathe 


(Continued from page 116) 


Mount the stock in the lathe, using a pair of 
nearest to the operator, as in step 2. 

the lathe at slow speed and turn the stock 
center lines marked along it are 

Stop the lathe frequently and inspect 

work, as it is impossible to take any 


‘ner measurements. ; 

Next mount the stock on the pair of centers 
farthest from the operator and turn as before 
(step 8). The stock is finally mounted on the 
te centers and the sharp points cut away 
( 4); then it is sanded until it is smooth. 
that are not straight, such as the rear 

of a chair, may be turned as shown in Fig. 
g. A piece of wood is glued at one end of the 
‘-e so that there will be the same weight of 
material on each side of the centers. An un- 
even weight would cause excessive vibration 

make the turning difficult. The block is 
removed after the turning is completed. 

The next article, which will conclude the 
series, Will deal with reeding and spiral turning. 


Waterproof Envelope Made 
from Old Inner Tube 


PROTECT drawings, letters, and other 
a from dampness, an envelope can be 
made from an old inner tube, as shown below. 
The tube is cut to the pattern indicated, and 
the lower end or flap of the envelope is stuck 
fast with rubber cement. The rubber band 


FLAP TURNED 
OVER AND 
~ CEMENTED 







Arubber case for preserving papers from damp- 
ness. It is cut from a discarded inner tube. 


let at the upper end of the envelope is passed 
over the lower end to keep the contents in 


Outdoor men—surveyors, civil engineers, 
builders, hunters, tourists—will find one of 
these envelopes a thoroughly damp proof case 


for papers. 


Silencing a Screen Door 
with Rubber Bumper 


ANY devices are 
sold to prevent 

the slamming of 
sreen doors, but 
reasonably good re- 
sults can be ob- 
tained at no cost by 
plying a strip of 

as shown. 

Cut an old inner 
at the valve and 
lit it lengthwise as 
my straight as 
possible. Open it and 
tack it flat on the 
floor. Lay a strip of 
wood. 244 or 3 in. 
Wide on it, and with 
asharp, wet knife, ‘ 
ut the rubber along both edges of this 
straightedge. In tacking the rubber to the 
door, allow the rounded edge to project about 





STRIP CUT FROM OLD 
INNER TUBEAND DOUBLED 


Rubber silencer for - 
a noisy screen door. 








Yin. and use plenty of tacks.—C. A. K. 








THE FIRST ESSENTIAL FOR GOOD WORK— 


SHARP TOOLS 







and you get — 
them with the 


Carborundum 


REG US. BAT. CPR 


Combination Stone 


APTAIN E, ArmiTaGE McCann, master mariner and crafts- 

man, is the leading ship model maker of this country and 
has become well-known as an authority. He is Secretary and 
Treasurer of the Ship Model Makers’ Club, a national organi- 
zation of men and boys interested in this entertaining and 
exacting work. 

Every craftsman who uses edged tools should have a 

Carborundum Combination Stone. It’s a time saver— 

and will keep your tools in that first-class condition that 

makes good work easy. 


Read what Captain McCann has to say: 

“For many years I have used Carborundum Sharpening Stones and have at 
all times found them eminently satisfactory. ... 1 have always insisted to 
my club members and others that the first essential for good work is sharp tools 
and that the best way to secure this is the use of one of your stones.” 
Carborundum Combination Stones are made of genuine Carbo- 
rundum, the manufactured abrasive—hard, sharp, fast-cutting. 
Called “combination stone” because one side is coarse grit for 
starting your edge, and the other side is fine grit for finishing to 
velvety sharpness. 


CARBORUNDUM BRAND 
ABRASIVE PRODUCTS 


THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 


CANADIAN CARBORUNDUM CO.,LTD., NIAGARA FALLS, ONT 


e ee 
fice 


Carborundum is the Registered Trade Mark of 
( The Carborundum Company for its Products 


SSSSCRSSHHSCHSESESSSEESESTE ESSE TSHREESESEESSHESE REE RETEEESEESHETSHEESESESESSESeSeeeeeeeseeeseeeeeeesaseeseeeee 
THE CARBORUNDUM COMPANY, Niagara Falls, N. Y. FSM-6-9 


Please send me a free copy of your Instructive Booklet P-1 entitled, 
**How to Sharpen Woodworking Tools’’ 


Name 
Address 


Town and State 























© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 



















“Wheres 
the can 


PLASTIC WOOD? 


Reg. U.S. Pat. Off. 


For the screws no longer hold! The 
old screw holes have served their use- 
fulness. You can move the hinges, 
perhaps, but a simpler and better 
way by far is to fill the old holes with 
Plastic Wood. Let it harden over- 
night, and there'll be solid wood to 
hold the screws as firm as when the 
door was new. For’ Plastic Wood is 
real wood in putty form, that hard- 
ens on exposure in the air to solid 
wood that will not disintegrate, split 
or crumble. 


PLASTIC 
WOOD 


[Reg. U. S. Pat. Off.] 


It is waterproof and weatherproof, for use 
indoors or out, takes paint, varnish or lacquer 
perfectly, and adheres lastingly to wood, metal, 
stucco, stone, plaster or fabric. For rebuilding 
rotted wood, repairing broken pieces, filling 
cracks or splinters, holding loose casters, Plas- 
tic Wood will accomplish amazing results. 

An interesting use is training vines on stucco: 
apply a lump of Plastic Wood to the stucco; 
insert a nail or screw, and run the necessary 
guide lines of string or wire. 


Plastic Wood Solvent 


To soften Plastic Wood, to clean it from the 
hands or tools, and to prevent it from harden- 
ing from too frequent opening of the can, use 
Plastic Wood Solvent. In 25 and 50 cent cans. 


Handles 
like 
Putty 


1 Ib. can 
$1.00 


At Hardware and Paint Stores 


ADDISON-LESLIE COMPANY 
316 Bolivar Street Canton, Mass. 





POPULAR SCIENCE MONTHLY 











Making a Family Motor Boat 


(Continued from page 77) 


you may also take off the proper bevel made 
by the planking at each frame so that you can 
rabbet the keel accordingly. A small template 
at each station will aid in cutting the rabbet. 

In setting the frames up according to their 
height and location, remember that all dimen- 
sions are given to the center of the frame; that 
is, the bottom members of each frame are on 
the after side of the station line, while the side 
members are on the forward side. In joining 
bottom and side frames, use copper rivets 
instead of screws, to insure durable fastenings. 

The necessary tools are hammer, crosscut 
saw, smoothing plane, extension rule, bevel, 
square, plumb line, riveting hammer, bit brace 
and several sizes of bits, and a number of C- 
clamps. 

Lay out the stem full size on a piece of 
heavy paper. It must be from a piece of oak 
20 in. wide, 134 in. thick at the head, and 3 in. 
where it joins the keel. If possible, it should 
be a natural crook; next best is a piece of steam- 
bent white oak; third in order is a piece of 
white oak sawed to shape. A ship knee, if 
procurable, is just the thing. 

The sketches below illustrate the stem in 
process, and also the proper way to cut the 
rabbet so that the planking makes a tight fit 
into it. The stem must be scarfed at its lower 
end to take the forward end of the keel properly 
as shown. For this fastening, use brass carriage 
bolts with their heads sunk in counterbores 
and plugged, as the joint must be flush. 

The keel may now be worked into shape. 
In this instance, to avoid the somewhat difficult 
job of rabbeting a one-piece keel, it is in built- 
up form and consists of the keel proper and the 
shoe. The edges of the keel are beveled to the 
right angle to receive the planking; or after the 
keel and shoe are assembled, a regular rabbet 
plane may be used just as in getting out a one- 
piece keel. The two pieces should be made up 
in paint or in marine glue, and securely fastened 
with heavy screws. 
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Details of the stem, keel, and seam-batten con- 
struction, and a sketch of the transom and knees. 
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Specifications 
Length over all 15 ft. ll in 
Beam 48 in. 
Depth, stern 16 in, 
Depth, amidships 16 in. 
Depth, stem 22 in, 
Keel: Sided 234 in., molded % in., spruce or 


oak. 
Shoe: Sided % in., molded 1 in., spruce 
Stem: Sided 2 in., molded 13, in. at hex 
| 3 in. at connection to keel, oak. y 
Breasthook: 1 by 7 in. oak. 
Transom: %-in. oak or mahogany. 
Transom doubling: %4-in. oak or mahogany 
Transom knee, vertical: 114 by 9 by 10 in. oak 
Transom knees at corners: 1 by 9 by 10 in, 


oak. 

Frames: Side-sided % in., molded 1% in.at 
heads, 2% in. at heels, spruce; bottom— 
sided % in., molded 2 in. at chine, 21 in, at 
keel, spruce. Frames spaced on 15-in, 
centers from after perpendicular. 

Seam battens: % by 1% in. spruce. 

Planking: Bottom and sides, %%-in. white 
cedar or mahogany. 

Clamp: % by 1% in. spruce. 

Molding: % by 1 in. oak or mahogany. 

Deck: 4-in. mahogany, if varnished. 

Deck beams: Sided 1% in., molded 1% in. at 
center, 1 in. at side. 

Cowl: 4-in. mahogany. 

Seats: % by 2 in. slat construction. 

Floor boards: % by 3 in. spruce. 











The transom may be of one piece or built up. 
If built up of two pieces, be sure to dowel it 
together securely. Fasten the transom frame 
into place so that you will have a double fas- 
tening for the plank ends. Secure the vertical 
knee after putting on the transom doubling, 
and then you are ready to assemble the back- 
bone of your boat—keel, stem, and transom. 

Now proceed with the setting up of the forms 
on their proper stations and fasten them firmly, 
I shall leave the method of fastening them to 
your own ingenuity, but be sure that you 
work from an established reference line, either 
the top of the timber, which is best, or the 
level floor. Brace the frames on each side to 
the floor, and in a fore and aft direction so that 
they set square and plumb. 

Lay the assembled backbone on top of the 
frames. If the notches have been cut properly, 
the keel should fit into them nicely. Plumb 
and fasten the stem in place, and likewise brace 
the transom at its proper angle. 

Cut the notches for the chine pieces and 
carefully fit them in place, securely screwing 
them to the frames with 34-in. No. 10 screws. 
Notch all frames for the seam battens. 

Before you start planking, check up on 
everything—the positions of the frames, their 
heights, the fairness of the keel, the chine and 
batten edges. Your eye should tell you much 
at this stage, for even a very small disc 
may be seen in an unfair line or an out-ol- 
plumb frame. 

Start planking with the sheer plank, that is, 
the top plank when the boat is right side up, 
and put on first one side and then the other, 
doing this alternately so that there will be no 
danger of forcing the boat out of shape. The 
planks (three to a side) must be sufficiently’ 
long and wide to leave plenty of material for 
trimming the ends and edges to proper shape 
and size. Use plenty of marine glue in making 
up all seams and other joints. 

- Secure the planking to the frames and alozg 
the keel with 1-in. No. 8 screws, and use the 
same at the chine piece. In fastening the plank 
ing to the battens, use copper clinch 
clinched to the inside of the battens and 
spaced not more than @ in. apart. S. 
should always be drilled for, and sometimes tt 
is well to drill for clinch nails, always with 
a smaller drill than the size of fastening. 





Brass screws and copper (Continued on page 119) 
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FF Family Motor Boat 


(Continued from page 118) 


‘ make a better job, but the 
- a. over galvanized is not worth 
ales on a boat of this size. Plank seams 
peitpe carefully fitted, as no calking is 

yed in the seam-batten construction. 
the planking has been finished, the 
Jue should be scraped off the seams 
gpd the entire outside of the hull gone over and 
moothed nicely with sandpaper. If it is to be 
‘ated, apply a coat of primer, otherwise give 
ihe hull a first coat of varnish. Then turn the 
hull over, place it on a couple of horses, and 
are ready to fit in the clamps, stern knees, 
k, and deck beams, and deck her 
oer to any extent desired. In fitting the 
m side knees, use a filler piece between 
and planking, and fasten all together 
with & through fastening, that is, through 
ing, frame, and clamp. Do likewise in 

‘a¢ the breasthook. 


DECK of some kind is a great convenience 
A in a family boat, and as the lightness is 
not of prime importance in this case, let us put 
o either the deck shown in the drawings or 
oe extending farther back, with perhaps a 
wvering board or side deck 3 or 4 in. wide. 

If the longer eck is used, beams 5% in. by 
gin. may be gotten out on a crown of 3 in. in 
7ft. and fastened at the ends of each of the 
frames. A light wood decking may be laid 
over the beams and fastened to them. The 
deck may be canvas-covered, or the seams 
may be filled and finished bright. A straight or 
qarved combing may be put in, or the popular 
anidship’s deck may be added, thus dividing 
the boat into two cockpits and also serving to 
strengthen the hull. In all this the builder’s 
taste and ideas will govern. 

Floor boards and seats may now be fitted. 
These may be of the grating type with spaces 
between the boards. See that floor board sec- 
tions are made easily removable and not too 
Lazybacks for the seats are an added 
comfort, and the seats and backs may be made 
of the right sizes to accommodate some of the 
standard life-preserver cushions. 
When the ‘hull has been finished, it may be 
thoroughly cleaned out and either painted or 
vanished. Remember that paint will not 
stick to marine glue, so the glue should either 
be cleaned off or shellacked over. 
painted boat my favorite combination is a 
green bottom, white topsides, and a buff deck. 
Apleasing combination is to paint the bottom 
and sides, and varnish the deck, molding, seats, 
and the like. An all-varnished boat of mahog- 
any is always a pleasing sight. 
t is the best motor to use with this 
boat? Any of the well-known class B or C 
motors will give satisfaction. It is just a 
matter of how much speed you want. The 
hull will perform satisfactorily with any of the 
motors large enough to drive her to planing 
seed, and that means better than fifteen 
miles an hour. 
If the builder wishes, he may fit the hull with 
asteering wheel with suitable throttle connec- 
tions, so that the motor can be controlled from 
forward seat. He may add a windshield, 
fagstaff, and lights, and he should certainly 
arty a small anchor, a couple of fenders, a 
short boat hook, and a pair of oars or a paddle. 
Since your boat is under 16 ft., she need not 
be registered, but you must, to comply with 
the law, carry a life preserver for each person. 
ved cushions are excellent substitutes. 
You must have a mouth whistle capable of 
carne a blast of two seconds’ duration and 
heard for half a mile. You are required 
tohave an approved type of fire extinguisher 
and two copies of the Pilot Rules (obtainable 
from the U. S. Collector of Customs for 
your district). When running after sundown 
you are required to carry a combination green 
and red light forward, and aft a white light 
shows around the horizon. 
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Small bubbles ve. 


big bubbles 


How the former softens the beard faster 





COLGATE LATHER 


Colgate’s lather (greatly 

gnified) showing mois- 
ture contact with beard and 
minimum air. A common- 
sense principle scientifi- 
cally authenticated and 
proved out practically by 

millions of men. 








ORDINARY LATHER 
Ordinary, big-bubble lath- 
er(greatly magnified). Note 
air-filled bubbles which 
can’t soften the beard effi- 
ciently. Only water can do 
the job. Only small bubbles 

permit sufficient water. 


and revolutionizes shaving 


HIS news is spreading fast: Colgate chem- 
ists, time has proved, have achieved a shav- 
ing cream of unique superiority. Its success lies 
in the creation of a lather with small bubbles. 


A new principle so easy to understand. So easy 
to compare with ordinary shaving 


The minute you lather up with Colgate’s, two 
things happen: 1. The soap in the lather breaks 
up the oil film that covers each hair. 2. Billions 
of tiny, moisture-laden bubbles seep down 
through your beard . . . . crowd around each 
whisker ... . soak it soft with water. 


Instantly your beard gets moist .. . . easier to 
cut and pliable .... scientifically softened right 
down at the base .... then your razor can do 
its best work. 


Better grooming—the utmost in shaving com- 
fort. A world of critical men, after various ex- 
periments with big-bubble lathers, have found 
that Colgate’s is supreme. You, too, will agree. 
Let us help you in deciding—note our offer 
below. 








COLGATE. Dept. B-1769 595 Fifth Avenue, New York 


Please send me, FREE, the seven-day trial tube of 
Colgate’s Rapid Shave Cream; also a sample bottle of 
“ After-Shave.” 


PIR... candacctcsiaiiguissdpraggerandsnmnatnapneie 
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‘Show me the 
nut that I 
cant turn! 


% 





**TUST try and show me! Then I'll 

show you what I can do with this 

Set of “Superrenches”. Know 
why? Because their thin heads and 
narrow jaws get in and work where 
a clumsy: wrench wouldn’t have a 
chance. And strong? Man alive, 
they’re guaranteed against breakage. 
Drop-forged, they are, from chrome- 
molybdenum steel, and heat-treated, 
too. The next time you’ve got a job 
to do, get some real wrenches — a 
“Superrench”’ Set ! 


Automotive Set 
No. 1025 


Six 

“ Superrenches” 
with 12 different 
openings, 3/8 to 
1”, forall popular 
nuts and cap 
screws. Chrome- 
finished; heads 
buffed bright. 





PRICE—$8.10 
in Leatherette Roll. 


Ask your dealer, or write us. 


J. H. WILLIAMS & CO. 
“The Wrench People’ 


246 Vulcan Street, Buffalo, N. Y. 


Every “SUPERRENCH” is 
Guaranteed for Life Against Breakage 





(Chrome-Molybdenum) 
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Old Bill Buys a Welder 


(Continued from page 94) 


factory did was to get a screen made so that 
the other. men in the shop would be shielded 
from the glare of the electric arc, which is 
detrimental to eyes unless they are protected 
with dark glasses. This screen was made of 
four panels of canvas about 6 by 8 ft., mounted 
on pipe frames. The canvas was painted with 
aluminum paint to prevent it from burning so 
readily. 

When all was in readiness, Old Bill, the in- 
structor, and one of the shop men went into the 
|p, to tackle the first job—a pipe mani- 
old. 

“The preparation of parts for welding is 
more important with arc welding than with 
torch welding,” the instructor told his pupil. 
“The scarfs should be carefully made and 
clean. If they have been made with a cutting 
torch, they should be chipped or ground to re- 
move the slight film of scale that is left. If 
they are rusty, the rust should be brushed off 
before any welding is attempted. For a butt 
weld, the ends should be scarfed at about forty- 
five degrees, as for torch welding, and uniform 
throughout the length of the weld. The reason 
for this last is that electric welding is wholly a 
filling-in process, without any melting, in the 
general sense of the word, and you should en- 
deavor to have as little of it to do as possible.” 


‘THE instructor demonstrated the arrange- 
ment of the work and the electrode, as in 
Fig. 1. He told what voltages and currents to 
use for work of different sizes, and which of 


various electrodes to select. Then he showed | 


several kinds of joints, as in Fig. 2. 

“The strongest joint for tension is the butt 
weld,’ he said. “If properly made and rein- 
forced, this weld is stronger than the plate in 





which it is made. For thin plates—say up to | 


one quarter inch—the single bevel is the one | 


to use, but for thicker plates the double bevel 
is better, and in addition is more economical, 


for there is less metal to fill in. Where a butt | 


weld cannot be used, we have the lap welds.” 

Old Bill had been an attentive listener. “We 
have been making some flanged tanks, like 
those you saw near the door,” he said. “I 
thought that we would gain time on them if 
they were welded.” 


“W7OU would,” the instructor replied em- 
phatically. “‘That is just the sort of job 
where welding is well worth while. Now you 
are making them like this—’’ He drew a 
sketch on the bench like the right-hand view of 
Fig. 3. “You must bend the angle flange to a 
circle and drill it for rivets. You must roll the 
shell and drill that also, as it is too small to 
punch before rolling. Next, you have all the 
rivets to put in, and #t must be calked. To 
make such a tank with the welder, all that is 
necessary is to make the flange out of flat iron, 
weld it, roll the shell, prepare the scarfs, and 
weld together. 
‘The flat iron is more easily bent than the 
angle. You can save one third of the weight of 
the shell, for the double-riveted lap joint you 


have been using is only about sixty-five per- | 


cent efficient, while the welded joint can be 
taken as ninety percent. What this means in 





dollars and cents is that you can make a welded | 


shell of one-quarter-inch plate that will be as 
strong as a riveted shell made of three-eighths- 
inch plate.” 

Old Bill produced a sketch, Fig. 4. 

“Here is a job that we can tackle for a 
starter,’ he said. “‘It is a stand for a tank, and 
we have fifteen of them to make. The steel 
is being cut to length now.” 

Old Bill left the group. He was thinking of 
how many different kinds of work he couid do 
with his new tool, of how he could accept work 
that he had formerly let go to other cities, and 
of ingenious ways of cutting costs. Some of 
these will be described in a future issue. 





| 





MODEL AIRPLANES 
That Fly—Only $1.50 


BOYS 


model airplane that r 
price. 


copy of Lindbergh’s fam 


Wing spread 18 inches, fuselage 12 inches, pow. 
1 ial propeller, rubber-tired disc 

wheels. Weight complete only about 2 
This is a practical, simple, real m 
that gives you a whole lot of fun at a y 


erful motor, s 


erate cost. The all-met 
a sturdy plane that will 
The outfit is mounted 


parts plainly marked and full instructive 


assembly. Pliers only 


too 
struction Set No. 1 complete 
wheels, wing and fuselage covert 
only $1.50 postpaid (3 for $4.00). Model L made 


up ready to fly $2.25 (3 f 


Great fun, learn how to make and fly 
airplanes. 
IMMEDIATE DELIVERY, 


ORDER NOW. 





« Here’s the greatest va} 
* ever seen. A genuine 


The “Mocar” monoplane—Set No. 1~ig g 


lit 


Com 
Fosteens 


eally flies, 
ous Spirtt of St. 


odel plane 
al construction 
Stand a lot of —_ 
on cardboard with ali 4 
for 
necessary, 
with rivets, bake 


or $6) postpaid. 
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THE MOUNT CAR 
Dept. S. 


New Haven, Conn, 
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Five 
Times 
Faster 


than hand 
sanding, 
the Take-About 
the only portable 
belt sander. 

Cuts your costs b: 
eliminating slow 
sanding. Works on 


grain finish une 

celled by hand. 
Belts changed ina 

fraction of a minute 








for grinding, sanding, or 
pounds. 


socket. 


2000 Salina St. 


Handles like a_ plane. 
Write for further information. 


The Porter-Cable Machine Co. 


polishing. Weighs 13 
Runs off the light 


Syracuse, N. Y. 











aN 
fe FREE BOOK 
\g Wy) Chock full of 

o 


\ oes Clock-Maki 


movements _ ani 
parts. Write NOW 
or your copy 






pleasu 


1691-F Ruffner St. 
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© Build a CLOCK * 


St money-making prices. Its 


craftsman-built Mantel Clocks, Bar 
jo Clocks, 
Here's a hobby that P. 
spare-time or full-time PROFITS! 
Write for FREE Catalog and Special Blue Print Of 
AMERICAN CHIME CLOCK COMPANY 







Shows how YOU Can Make 
Fine Clocks Right at Home 
HOUSANDS of menhart 
built our Clocks, For 
their own use—or to sel 


easy, fascinating. 


Only ord 
nary tools needed. We furnish 
instructions, 


semble 
Cash-in on the 


Grandfather's 


Lig 


re, in own 


Philadelphia, Pa. ‘ 
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| Realistic Wooden Revolver 


Shoots Rubber Bands 












Costing practically nothing to make, this toy 
revolver gives a boy much harmless amusement. 


UBBER bands cut from an old inner tube 
R can be shot 30 or 40 ft. with a wooden 
pistol made as illustrated. The length of the 
barrel depends upon the size of the tube from 
which the bands are to be cut. If the bands 
are from a 3-in. inner tube, the distance from 
the end of the barrel to the notch on the ham- 
mer should be 9 in. In other words, the band 
should be stretched about three times its origi- 
nal length. The width of the band should be 
about 14 in.—Roy C. Brapsury. 





* 





RECESS 


HALF-ROUND . 
CYLINDER BLOCKS 
GLUED ON EACH SIDE 
OF FRAME 


PANEL (GLUED ON) 


Suggestions for making the revolver, which 
will work, however, even if crudely whittled. 


Kalsomine Stippled Walls 


(Continued from page 102) 


A simple sponge stipple finish in two-tone 
effect is obtained by preparing the surface, 
sizing it, and first applying a plain coat of col- 


well and immediately lay it off in all directions 
with the tip, using light semicircular strokes. 
Allow this first coat to dry half a day or more. 
The two-tone decorative finish illustrated 
in Fig. 2 is extremely simple to do. The first 
coat should be either a light tint or a medium 
dark shade; this determines the general color 
tone of the walls. To illustrate, suppose you 
wish the general tint of the room to be light 
and on the yellowish order. Select ivory, 
cream, buff, or light yellow for the ground coat. 
For the second coat choose a harmonizing color 
such as light blue, bluish gray, old rose, or tan. 
The second coat is applied with a sponge. 
Soak the sponge in water and squeeze it out as 
as possible. Spread a brushful of the mixed 
mine on a board or a sheet of tin and pick 
itup on the sponge. Then use the sponge as in 
Fe. 1 to stipple—that is, to pat—the wall with 
r, moving the hand freely first in one direc- 
tion and then another and taking care not to 
work in a straight line or in a mechanical way. 
Any number of colors may be used and three 
are popular; for instance, light blue and old 
rose over a cream ground (Fig. 3). Dark shades 
for the ground color and one, two, or three 
light tints for the stipple coats are effective. 
Gold and aluminum bronzes and mixed 
bronze colors are introduced in some schemes. 
They may be mixed with glue size (2 or 3 
ozs. of glue to 1 pt. water). 








ored kalsomine. Brush the material out pretty . 














ATKINS 


for the Home 
Workshop 


Your Workshop 
Needs These Saws and Tools 


is ti AT 
hand saw made. Sil- 3% Precio SAW 
SHIP POINT 


handle of Rosewood. 
Silver Steel makes 


ATK! NS the best Scraper 
No.O blade you ever used. 
SCRAPER — ts edge longer. 


blade le 


ATKINS makes all 
A T K i | S sizes of “ Silver Steel” 
CIRCULAR | — Gf. BY 


SAW S 





Nickeled steel adj 
wble hack saw frame. 
Non-Breakable or 
Silver Steel Blue- 
End Blades. 


GROOVER OR 
DADO HEADS 









ATKINS offers you 
Silver Steel Narro 


lengths and widths 
for small machines. 


These McKam Tooth 
Saws are unequalled 
for smooth work, in 
cutting with or across 
the grain. 


ATKINS 
MCKAM TOOTH 
CIRCULAR SAW 





Machine Knives in 97-4s at  @ ee UG@lannN Eo 


— i small — 
shop planers, u 
knife cutting job. 



















newt Ronee RE eo 
¢ 
ATKINS Mitre S 2 
AT K ! N S are ideal for fine, P< 
cabinet work. 
CIRCULAR TF planes os it cawe. oe” © 
MITRE SAWS Silver Steel! eo 
* 
- 
ATKINS Circula a? E. ATKINS & Co. 
prey Est. 1857, 428 S. Illinois Street 
of a Do INDIANAPOLIS : IND. 
re Please send me ‘‘SAW SENSE,” ** MILL SAWS,” “‘DADO 
° HEADS" and ‘*SAWS in the HOME,”’ and full information oa 


$ for Best Photo Pra 
10 of a Home Work- | ¢ 


shop, each month 


Workshop interior, and second prize of 
$5.00. Act NOW! 





My Dealer is 








sven Naf 





** Workshop Photo Contest." 


Namne......... 
Write us today for’* Rules of ATKINS 
Photo Contest,"” offering $10.00 each 
month for best photo of a Home- Address....... 


) Sere eeene 


ee 










Cut It Quicker, 
Easier, Better 


A Saws will do the same quick, 
clean, accurate cutting of wood or 
metal in your home workshop, as they do in 
thousands of big factories, shops and mills 
all over the world. 


You get the same ‘‘Silver Steel’’—world- 
famous for taking a keener-cutting edge, 
for staying sharp longer and for outlasting 
two or three ordinary saws. Also, you get 
all the other ATKINS exclusive features 
which mean extra value. 


To do all sorts of wood or. metal-cut- 
ting, there are ATKINS Saws'to save you 
time and money. On this page are shown 
a few of the many hundreds of fine saws 
ATKINS offers the home craftsman. Ask 
your Hardware Dealer about the saws you 
want, or write us. Use the coupon below. 


4Saw Booklets FREE! 


Valuable to every home- 
user of tools. ‘‘Saws ia the 
Home" shows many saws for 
your workshop. ‘‘Saw Sense” 
tells about saws and their 
care. ‘‘Mill Saws’ deals 
with circular saws. ** 
Heads” shows circular groov- , 
ers and cutters. Mailcoupon, 
today. Pa 
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ON’T let your strong pipe 
break up a poker game just 

when you're winning. Give Sir 
Walter Raleigh’s favorite smoking 
mixture a tryout. It’s milder — 
made from choice, mellow tobaccos 
whosefragrance is kept fresh by the 


heavy gold foil that lines the tin. 
¥ LIMITED OFFER 
(for the United States only ) 
If your favorite tobacconist does not carry 
Sir Walter Raleigh, send us his name and 
address. In return for this courtes, , we'll 
be delighted to send you without charge 
a full-size tin of this milder pipe mixture. 
Dept 186, Brown and Williamson 
Tobacco Corporation 
Louisville, Kentucky ; 


¥ 








t 
SEW 

SIR WALTER 

RALEIGH 


Who discovered how good a pipe can be 
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Here Are Correct Answers 
to Questions on Page 51 


1. There is no need for a funnel on a ship 
driven by any form of internal combustion 
motor. However, a ship without funnels 
would have a strange and unnatural appear- 
ance to most people and consequently funnels 
are fitted and used for ventilating purposes 
instead of to carry off the products of com- 
bustion. 


2. It would be possible to design a ship with 
the propellers at the front instead of in the 
usual stern position, but there would be no 
advantages and several disadvantages. Water, 
unlike air, is an incompressible medium and 
the slip stream, or column of water moved 
by the propeller, would impinge directly on 
the bow of the boat and thus tend to retard its 
speed. Besides that, if a ship with the propeller 
mounted forward encountered any submerged 
log or other obstacle the propeller would be 
damaged, whereas with stern mounting the 
propeller is protected. 


3. Within the size ranges where Diesel type 
engines can be satisfactorily constructed, it is 
more economical to operate a ship with in- 
ternal combustion engines, but Diesel engines 
have not been successfully made in sizes large 
enough to run the great trans-Atlantic liners. 
Many of these, however, burn oil instead of 
coal under the boilers to produce steam. An 
important advantage of oil instead of coal in 


| this connection is that the fuel oil takes up less 
| space in the hold of a ship than an equivalent 


amount of coal. 


4. A sonic depth finder is an apparatus for 
determining the distance from the bottom of 
the ship to the ocean floor. It produces a 
sound which is reflected back from the bot- 
tom. The length of time between the depar- 
ture of the sound and its return in the form of 
an echo is carefully measured. As the speed 
of sound is constant, the distance the sound 
travels in making the round trip can be cal- 
culated accurately. 


5. It is not common for submarines to make 


Jong journeys under water without coming to 


the surface. The air contained in the sub- 
marine is sufficient to sustain life for many 
hours without the use of any additional sup- 
ply. In emergencies, a reserve supply of fresh 
air contained in tanks under high pressure can 
be let into the ship to replace the exhausted 
air. 


| 6. A ship does not roll over in the water be- 


cause its center of gravity for any ordinary 
amount of roll does not pass beyond the center 
of support, which is the center of gravity of the 
water that the ship displaces. A modern liner 
in dry dock gives one the impression that 
the center of gravity is much too high for this 
to be possible. Actually, though, the center 
of gravity is considerably below the center of 
shape because the heavy engines, fuel supply, 
ee so on are located in the bottom of the 
ull. 


7. A sextant is an instrument by which a 
navigator can measure the exact angle of 
the sun above the horizon. This knowledge, 
coupled with the exact time, allows the navi- 
gator to calculate his exact position. 


8. A ship floats because it weighs less than 
the water it displaces. Ships’ hulls are hollow, 
so, although the steel of which they are made 
is much heavier than water, the complete ship 
floats because most of its volume actually is 
air, which is far lighter than water. If a ship 
were made of solid steel it would, of course, 
immediately sink. 
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DIAMONDS — WATCHES 


Genuine Diamonds Guaranteed east. 


for 71 years Loftis Bros. & Co. have teed Sara 

path FO with better gifts at lower prices. Leta 
you make some loved one happy. Our Diam: 
exquisitely beautiful gems set in solid 18-k wi white said 
hand-engraved rings. Buy from a house of estab. 
lished reputation—our prices defy competition, 
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25a OUTFIT 
35 ea 

















Outfit includes necessary attach- 
ments co rip, crosscut, bevel, grind, 
mitre, groove, sand, mortise, tenon 
and polish. Table tilts to 45° 
angle. Base for saw and motor 
makes it portable. Makes 2" 
eut. 4 H. P. double extension 
shaft motor. Complete ready to 
plug into any light socket. 


THE WILBAR CO., Ine. 
2010 E. ArizonaSt. _Phila., Pa. 


Send 10c in stamps 
for Catalog giving 
details of Saw, 
Beoch Lathes, 
Complete Work- 
shop and other 
Hardware Specialties 
With it you'll re- 
ceive a credit slip of 


$1.00 toward pur- 
chase of Saw. 








Flying Scale 
Model ‘‘Spirit 
of St. Louis” 

Rises from ground. Flies fast ond Serbo raibine 
fun! Very Fealiatic! 12-inch ki 
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Ohio Model Supply, Atlas Bldg., Columbus, Ohio 
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MEASURE 
YOUR KNOWLEDGE 
with the 


POPULAR SCIENCE 
QUESTIONNAIRE 
LY 


1. Why does radium continue to 
give out heat for thousands of 
years? ........ 

2. Are the stars solid like the 
earth? 

3. How was the earth formed? -.....--.. 

4. Why is glass transparent? .......---.... 

5. How do we know that the 
earth is slowly shrinking? -.....--.-- 

6. What is an electric current? -......... 

7. How was petroleum formed?........ 

8. Do electrons really move 
through wire when an electric 
current is flowing through it?. 

9. What physical changes in your 
dy are produced by fear?........-... 

10. How do muscles exert power? 

11. What are X-rays? .......------------- rere 

12. Can weseeatoms witha micro- 
scope? 

13. Why does heat expand things 
and cold contract them?...........-..---- 

14. Why does the moon appear to 
change its shape from time to 
time? 

15. What is the brain made of? 

16. Why is it possible that the in- 
side of the earth is growing 
hotter instead of colder? -........... — 

17. Why is frost more likely on a 
clear night than on a cloudy 
one? 

18. Does thinking use up the 

inker’s energy ?.---.------------------e+----« 

19. Which travels faster, electri- 
city or light? 

20. What simple test will distin- 
guish wool from cotton?..........--- 

2. ) a makes the noise of thun- 

er 

22. Why would men ultimately 
suffocate if all the green plants 
were killed? 

23. Does the boiling of water re- 
move the impurities in it? 

24. How do the living cells of the 
body getthe energy with which 
to do their work ? --.-.-.....--..--.--------.- 

25. Howis the speed of light mea- 
sur 


TOTAL PERCENTAGEW\............- 





























Into this one 
ntbook 
of 284 pages 
as been con- 
densed the 
outstanding 
facts about 
the world we 
live 


SEND 
Send no 


| werd imnd is talking about the famous “Popular Science 
Questionnaire.” Doctors, Lawyers, Professors, College Grad- 
uates and thousands of others have tested themselves with this 
Questionnaire, In the panel is the list of questions of which the 
Questionnaire is composed. How many of them can you answer? 


Like an Old-fashioned 
Examination 


May we ask you to make this 
test carefully, reading thequestions 
slowly and giving thought to each 
one? When you cannot answerone 
satisfactorily to yourself, put a zero 
(0) beside it. 


On the other hand, give yourself 


credit of four (4) for each satisfac- 


tory answer. Then when you are 
through, see how near you have 
come to making a mark of 100. 
This is like an old-fashioned exa- 
mination, but you will find it fas- 


cinating. The questions all have to 


do with the wonders of the world 


we live in. All can be given quick 


and straight forward answers by 
any person of education. 


All of the questions in the fa- 


mous ‘Popular Science Question- 
naire”? and many hundreds of 
others, have now been answered, 
for the first time, in one book— 
Tue Pocket GuipE To SciENCcE. 


All that you probably ever will 


want to know about science is told 
in this one 284-page book that will 
fit in your pocket or gracea library 


table. Curiosity-satisfying facts 
about the world we live in aremade 
instantly available to you in simple 
question-and-answer form in 
Tue Pockxer Gute To ScrENcE. 


You are assured of the ac- 
curacy of the answers in THE 
Pocket GuIpE To SciENcE be- 
cause it has been edited by 





NO MONEY 


money, just the cou- 


pon. If within 10 days after you 
receive the book and magazine 
you decide that you are not sat- 


isfied in every particular, you 


magazine 


may return them, and your en- 10 days 3 


tire payment will be refunded stamp my nam 
promptly and without ques- 
tion. Could any offer be fairer? 


POPULAR SCIENCE MONTHLY 
NEW YORK City — nae or 


' 250 FOURTH 


AVENUE 





Name-——————— 


Address 


Dr. E. E. Free, who has remarkable 
genius for condensing the known 
facts about scientific questions in- 
to easily remembered paragraphs. 


SPECIAL OFFER 


Tue Pocket GulmbDE TO SCIENCE is 
not for sale. It is offered to you 
without one penny extra cost with 
a 14 months’ subscription to Pop- 
ULAR SCIENCE MONTHLY. 

PopuLar ScreNcE Montuy “car- 
ties on” from where THE Pocket 
Gu1eE To SciENcE leaves off. THe 
Pocxer Gu1bE gives you all that 
the scientists have discovered up 
to right now— PoputaR SCIENCE 
Mon tuty will give you all the im- 
portant, interesting and new dis- 
coveries of science for the next 14 
months. 

It takes over 300 articles and 
pictures every month to tell the 
readers of Poputar SCIENCE 
Monty all that has happened in 
the scientific, radio, mechanical 
and automotive fields. 


Your Name in Gold . 


Tue Pocket Guwe To Science is bound 
in beautiful flexible fabrikoid. We will 
stamp your name in 22-carat gold on the 
cover of THe Pocket Guive at no extra 
cost to you if you use the coupon below 
immediately. 

We extend to you the Special Offer of 
a 14 months’ subscription to Popular 
Science Monrtuty (regular price by the 
month would be $3.50) with the Tue Poc- 
KET Guwe To Scrence—all for $2.95, plus 
the postage. If you are already a subscri- 
ber to PopuLar NCE we will extend 
your subscription 14 months if you accept 
this offer. 


P. S.1929 
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THIS PAINT 
Was Made For 
The Handyman 





Tue chap who likes to do things 
around the house is the type of 
home owner quickest to appre- 
ciate the qualities of Medusa 
Portland Cement Paint. 

This paint is for masonry sur- 
faces only. It is not a compet- 
itor of oil paint. It comes in 
dry powder form; is mixed with 
clean water on the job. 

Easy to apply, Medusa Port- 
land Cement Paint gives you a 
permanent, clean, dampproof 
coating over basement or other 
masonry walls. Here’s a job you 
can do yourself—with justifiable 
pride in the finished product. 
No special skill is required. May 
we send complete details? 


MEDUSA 


ets CATENTES 





POPULAR SCIENCE MONTHLY 


JUNE, 1999 














MEDUSA PORTLAND CEMENT CO. 
1002 The Engineers’ Bldg., Cleveland, Ohio 


I want to know more about basement walls 
that can be brushed on. Send complete infor- 
mation on Medusa Portland Cement Paint to: — 





What Is Ahead in Aviation 


(Continued from page 19) 


years ago some of the best authorities on avia- 
tion stated that in their opinion aviation would 
not for a long time become so popularized that 
the private individual would own and fly his 
own plane. However, the development of plane 
design during the last two or three years has 
produced numerous types of small airplanes 
which are much easier and safer to operate 
than was considered possible a few years ago. 
These improvements are being continued. 

It is safe to say that in two or three years 
the average man who is athletic and can drive 
a motor car will be able to buy, at a reason- 
able price, an airplane which will be a safe and 
practical vehicle for his use. 

As a natural result, there is considerable talk 
throughout the country of flying clubs and 
aviation country clubs, where members who 
cannot afford planes can learn to fly at small 
expense and have the use of the club’s air- 
planes. The idea should appeal to aviation 
enthusiasts during the number of years ahead 
while airplanes still remain—like the automo- 
bile of some years ago—too much of a luxury 
for the average man of small means to pur- 
chase. Through these clubs pilots will be 
trained as experts for commercial flying activi- 
ties, and in time of war will help supply the 
demand for pilots in the Army and Navy. 


ENGINEERING 


ALEXANDER KLEMIN 
Professor of Aeronautics, New York University 


N THE aerodynamic side, the airplane is 
on the eve of a very great advance from 
the point of view of decrease of landing speed 
by the application of the Handley Page Slot, 
and possibly other lift-increasing devices. De- 
crease in landing speed will also bring with it 
a decrease in the length of landing run and 
take-off run. The safety of flying will thereby 
be greatly increased, and it will become pos- 
sible to use smaller fields than heretofore. 
The power required to propel an airplane of 
a given weight at a given speed will be greatly 
decreased. To achieve this advance designers 
will use internally braced wings with no struts 
or wires to impede flight, wings will run 
smoothly into the body, and engines will dis- 
appear inside the wings. Landing gears will 
be retracted into the fuselage or wings with 
perfect security. The airplane of the future 
will be a flying wing of extraordinary efficiency. 
The aircraft Diesel engine, burning heavy, 
noninflammable fuel, will replace the gasoline 
engine. Fire hazard will thus be eliminated, 
and costs of operation will be greatly reduced. 
Wood will disappear from the structure. The 
all metal airplane of the future will be much 
more rugged and have a much longer life than 
the plane of today. 
Attention will be concentrated on the com- 
fort of passengers. Cabins will be thoroughly 
heated and perfectly ventilated. By the use 


of mufflers, special propellers, and noise insu-’ 


lating material, cabins will be made almost 
noiseless. 


MORE SPEED 


Epwarp A. STINSON 
President, Stinson Aircraft Corporation 


ASS ‘EPTED basic design is now incorporated 
in practically every commercial plane, and 
there are few departures toward the “freak” 
line. The fast single-motored plane fulfills the 
demand for air travel adequately at present, 
though the future will probably see a trend 
toward the multi-motored type of equipment. 

Large multi-motored planes capable of carry- 
ing huge pay loads are being constructed to 
meet the future needs of aviation. They will 
become more generally (Continued on page 125) 








Silver Aca? 



























“It’s hot sport to see how 


good you are flying your 
Silver Ace.” 
Says Air Mail Pilot 


S. J. Samson, who flys the Air Mail between 

Chicago and New York says, “Silver Ace 

Flying is great fun. The little ships are cer. 

tainly well designed. Their maneuvers in 

the air are fascinating. It’s hot sport to see 

y ol a you are in flying your Silver 
ce. 


Flying Enthusiasts the World Over 


are always attracted by the beauty, scien- 
tific design and flying performance of 
Silver Ace models of the Ryan, Stinson, 
Fokker and Fairchild types. 


- Silver Ace models and quality supplies are 
sold, ready to fly or as construction sets, by 
the best dealers nearly everywhere. Send 
10c for our new 32-page booklet in colors, 
“Silver Ace Flying.’’ 


AERO MODEL CO. 


Dept. X-6 
(New ne wy A t 
111 North Wacker Drive 
CHICAGO, ILLINOIS 























THIN HEAD MODEL 15° HINSDALE 
CHROME VANADIUM WRENCH SET 
ony $00 
Plus Parcel 






Polished Nickel Heads 

Openings Accurately Milled 
This “thin-head’’ set of wrenches is invaluable 
for work on modern automobiles. Made of 8.4.E. 
6130 heat treated chrome vanadium steel. Kit- 
pack holds each wrench individually. 
Hinsdale Thin Jaw Pliers FREE—if you order from this ad. 

SEND NO MONEY 
Just write ‘Send C. 0. D. parcel post one Hinsdale 16° angle 
Chrome Vanadium Wrench Set and free pair of Hinsdale 
Pliers."’ Pay postman $2.00 plus parcel post charges, Money 
cheerfully refunded if you're not satisfied, 
HINSDALE MFG. CO. 

Established 1919 237 N. Desplaines St., Chicago, I 











————— 
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SHOOTER 


IHOUSANDS of boys are 
happy with this wonderful 
shooter, Baa Fe 





send stamps, coin or 
money order. 


AUTOMATIC 
RUBBER CO. 
Cotumbia, S$. C. 








GERSTNER Chests ) 
Satisfy because they are 
made right. i 
Toolmakers and Machin- 
ists need them to keep 
tools free from rust, dust, 
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What Is Ahead in Aviation 
(Continued from page 124) 


ysed when mass production and motor cost are 
quch as to keep initial cost and cost of opera- 
tion within bounds that will return a profit 
poth on short and long distance hauls. 
Meanwhile much research is being conducted 
slong the line of helicopters and planes that 
incorporate vertical lift. This type must come 
about in order to meet the demand of the 
lic for a “flivver” type of plane suitable 
for landing and take-off in restricted districts. 


control of the plane itself. Railroads are now 
equipped with automatic signals and a similar 
system must be found for the operation of 
airplanes fitted to carry their pay load at high 
speed with safety and economy. 


MAIL, EXPRESS 
C. S. (“Casey”) Jones 


President, Curtiss Flying Service 


pe aggtor pel soon we shall see all first- 
class mail carried at regular rates by air- 
plane, certainly between the larger centers. 
Slow-moving air liners of large capacity will 
fy nightly throughout the land carrying fast 
express, newspapers, and the like. 

Passengers who can pay for speed will take 
long air trips by night or day in as much com- 
fort and safety as aboard trains today. Many 
of the larger corporations will maintain for 
their officials who travel veritable flying offices 
where the executives can work, hold confer- 
ences, and keep in touch with their home of- 
fices by radio during flight. 

Airplanes will be used for advertising, map- 
ping, photography, and for other things of 
which we have no inkling today. A goodly 
number of private sport owners will fly for 
pleasure, business, or both; though a tremen- 
dous popular demand in this field awaits a 
plane that is foolproof and that can be kept in 
the garage and flown off the roof, lawn, or 
street. 


Trans-Atlantic flying will be accomplished 
by lighter-than-air machines. Of this much 
we can be reasonably certain. In the imagina- 
tive realm it may sometime be possible to dis- 
card motors entirely and derive all the driving 
energy from electrical forces at present un- 
known. 


AMPHIBIANS 


Icor I. Sikorsky 
Vice President, Sikorsky Aviation Corporation 


[t IS probable that during the coming ten 
years we will see considerable development 
in the amphibian airplane, which will become 
the predominant type of privately owned air- 
craft. The possibility of operating from either 
land or water permits reaching the center of 
most cities by landing on a river or harbor. 
In general, the tendency will be toward all 
metal, multi-engined aircraft. 

Another future development will be the giant 
flying ship. At present, with the rapid devel- 
opment of passenger traffic, the time is ap- 
proaching when larger lifting capacity and 
greater comfort for passengers will be required. 
Therefore, large airplanes carrying fifty to a 
hundred and more passengers will certainly 
appear very soon. 

the question of regular trans-Atlantic 
flying will be solved, first for mail-carrying 
only and immediately thereafter for regular 
passenger service at an approximate thirty- 
hour schedule. The most reasonable solution 
appears to be large multi-motored amphibians 
operated in conjunction with the Armstrong 
me floating service stations. 

Still further will probably come the new type 
of airplane with highly (Continued on page 126) 














Aviation is definitely heading for more speed | 
and the elimination of the human factor in the | 
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Price $163 


Weight 
350 ibs. 


gui UE 
9"x2',’ NewModel 
SOUTH BEND Jr. 
=a LATHE 


We ship Lathe immediately upon receipt 
of small down payment, and give you 
10 months to pay balance in equal in- 
stallments. With each Lathe we send 
Free Complete Instruction Book, 
‘“‘How to Run a Lathe.” 
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Features and Specifications 
Power Feed to Carriage 
Graduated Compound Rest 
Set-Over for Taper Turnin 
Hole through Spindle—% in. 
Spindle S —48 to 714 R. P. M. 
idth of 


Also furnished with floor legs and in three types 
of Motor Drive, one of which is shown below 








t—1 in. 











Prices and Terms of 9-inch Junior Lathes 
- Between Down Monthly Price Use Lathe While Paying 
Size Lathe Centers Weight Payment Payment Lathe You can install any South Bend 
"234" lin. 350 lbs. $32.60 $13.04 $163.00 pe aphn Bape ow phate pe Lge sme 
9"x3’-s-:18in. 375lbs. 33.80 13.52 169.00 he balance in small hly pay- 
9"x334’ 23in. 400Ibs. 35:00 14.00 175.00 | ments over a period of ten months. 
9"x4’ = 29in. 425 lbs. 36.40 14.56 182.00 | We ship as soon as the down pay- 
9"x434’ 36in. 450 lbs. 38.00 15.20 190,00 | ment isreceived. 

Yd 





\%-H. P. Reversing Motor 
connects direct- 
ly to nearest 










Write for FREE Time ,“ 
Payment Catalog  . 


—showing 96 sizes and types of #9 
New Model South Bend Lathes ,“ w oS" 
with Prices, DownPayments, , 
and Monthly Payments on ,/“ 
each size. Catalog also ,“” .“io° 
shows larger sizes of esis." 
lathes from the 11" ZO 07“ 
swing to the 24" 6 42.9 FP 
swing. Fill out 40S”. Ff fy 
and mail cou- BESCES ie oY ie 





Only $20.48 per month 
9"x214’ New Model Junior Self-Con- 
tained Motor Driven Bench Lathe, 


complete. pon. LBISFLSO YA 2 uf es ia 
& , o e 
SOUTH BEND LATHE WORKS (850° 6“ fo" 


x 
823 E.MadisonSt., SouthBend,Ind., U.S.A. ,~OYOO se 3 YF 
New York:J.E.Beggs Co. ,183 Centre St.;Chicago:C.B,Burns Mach. Co. y 
° 





Bargains Can’t Be Beat 


Send 10c in stamps or coin for Boice’s 
latest catalog, describing the finest col- 
lection of Bench Woodworking Machines 
ever offered. Boice-Crane 
Bench Circular Saws, 12-inch 
and 14-inch Band 
Saws, 4-inch 
Jointer, Lathes, 
Jig Saw, and Books of 
Designs. 

4” Handi Jointer 


Tables 20-inch ground and pol- Universal 
ished. Planes 4x4-inch. Fence Saw 


















Universal 
$30.00 Handisaw 
Table elevates for grooving. 
Cuts 2%4-in. stock. bt > 

, n 


$12.00 


6xl-in. dado head . 
tilts 45 deg. th ways. Im- gp) both 
= aoe: SS. roved rabbet arm.” $2 5 wary, Sam te iy ie in. Uses 116 
bea: ings. Saf . ° and hea) we 
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You can 


HAMMER 


June, 1929 


THE RED ACE sx 


A Supreme Achievement 





What Is Ahead in Aviation 


(Continued from page 125) 


supercharged motors and an inclosed cabin 





with air kept under approximately normal Thi 
pressure, to permit flying at high altitudes 1 
the head of a with speeds of say 400 to 500 or more miles are 
an hour. This type, however, will never re- ie 
place or even approach the number of com- 5 


fortable, low-flying airplanes traveling not 
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more than 200 miles an hour. 
CROWN The dirigible will probably have some suc- Value >a ~ =, 
cess, and be the first craft to travel around Vee ae 
the world, nonstop. ° 
The helicopter may appear also, mainly in Rises from Gr ound—Soars 60 Feet | 
the form of a very small craft to be used for : oe oe me — hb mean Ship is sensational 
aah cadens bl f oben in the world of m el planes. Here’s one plane 
xi se possibly from the roof of a house that will not disappoint you—that will perform N 
| to a flying field, or in between points in a big likea real ship, Wing — 16” with main fuse- | , 
city to relieve traffic congestion caused by on lee pm i moggrene Nap Bh Is 
y , onges 3 balanced tail wing and adjustable rudder | ing 
automobiles. Perfectly carved, 7” wood propeller. Ball bear. 
ings on propeller shaft; 6 ply motor extra strong oa 
para rubber. tha 
SAF Y The Red Ace will rise from ground under its own ist 
A ER FL ING power,—climb easily to 60 feet. Will soar over roof- 
SP eta 
Epwarp P. WarNER me " 9 
Professor of Aeronautical Engineering The oree OU M ay Have I tF R EE! month the 
Massachusetts Institute of Technology crammed with thrilling, breath-taking Stories that will nes 
published. Sport Stories, stories of school ite, Lots spear ma 
i [HE nest few years are likely to be less | Stesine'lg Rasta’ feta Wyteren rice = 
Pd hae marked by sensational improvements in the | | s"sssqarce ks year, iam un vour oerrioten Soey : 
tifies Bridgeport Red © airplane itself than by advances in our knowl- Both for Only $700 ing 
Crowns. edge of how to use it successfully. There will Quande Focxtra renee mo 
be an increase in safety and reliability for com- Use this Coupon As 
mercial air transport and for military opera- ane ‘ae sip 
tions, which we shall owe partly to improve- DREN ROAD FON BOYS'MAGAZINE, Ot 
ments in the airplane itself, partly to better Boston, Mass.” | pie 
training and technique of the pilots, but very es Teea® Bical, stab thie <fier, | ha 
largely to improved provisions made on the Enter my ‘name ‘te nescee g SON de 
Any screw driver will ground. , Roa for Bo Misting: bee | oo 
drive screws. But it has to o fly through fog or for long distances MG. .--20c0eseees ep off 
be a mighty good screw above the clouds has been a ticklish and a a 
driver to take hard ham- hazardous business. It is reasonable to hope ea nee | tre 
mer blows without injury. that it will become commonplace and unex- This is a great affer a tic 
The Bridgeport Red Crown citing. Better lighting, better aviation fields, a ee —= ca 
will! Hammer on it all wider provision of radio, better weather serv- m 
you want! The hexagonal ice, and better instruments for the airplanes ay 
head—at the top of the themselves will all contribute to that end. ne 
one-piece blade—receives For the private pilot of comparatively little 
all the blows on its broad skill, the future holds prospect of greater as- ne 
steel surface. It protects surance against accidents. Much has been done fn 
the handle—prevents split- toward building safety into the airplane so lig 
ting and loosening. The that it may be less dependent upon the vigi- i 
Bridgeport Red Crown lance of its operator, and more can be. p 
remains in active service We may look forward to occasional develop- ot 
long after most screw ments in improvement of speed and of econ- 
drivers are bent, broken omy, such as that which has resulted from the W 
and buried. Below are recent discoveries of the National Advisory ih 
four ‘reasons why you Committee for Aeronautics upon the efficient p 
should follow the example cowling of a radial air-cooled engine. dl 
of master craftsmen, and “ 
choose the Red Crown. You ought to have P 
Ask your dealer to show RADIO AIDS this 4 a ~ in . k 
fr our lo . 
you the Bridgeport Red Dr. J. H. DELLINGER complete machine de Of 0 
Crown—identified by the Principal Physicist, U. S. Bureau of Standards _— meals production outiit at 1/6 the eam, 
he : loor space required only 42x72 inches. any v 
bright red cr nat atop the ° kind of cabinet or joinery work. Write for circular. k 
handle. 4”, 5”, 6"—50C Guaranteed | hoe THE future the hazards of weather will | The Parks Woodworking Machine Co. 
each. If he cannot supply not be permitted to delay or cancel flights | Canad na? Knowlton St., Cincinnati, Ohio , 
you, order direct. as at present. This necessary change will be ee tenn p 
brought about by radio. ; 
The service of radio to flying will be in three | 
7 8 
Why Craftsmen Choose ~ | steps. 52 
ms The first will be the provision of radio tele- 
Bridgeport Red Crown phone bulletins at regular intervals to all air- pet ny mb py te dee 
f planes in flight, giving necessary information Form Treetor fer tresh growers 
1 You can't twist the handle— ° sae smallf > 
© the hexagonal head and heavy about weather and landing conditions. Sta- | ie-in. Plow, 
steel rivet prevent turning. tions are already being erected by the Depart- rates: Rona Bek 
2, You can hammer the head—it s ment of Commerce to give this service. P 
Le a fs — Pay dle Second, airplanes will be guided along their SHAW mre. 8. 
Ses aa hee ata aaine Pn courses by directional radio methods. A sys- Dept. P.S. 6 
3. piece heat-treated blade with- tem of special radio beacons is being installed , 
stands tremendous leverage. for this purpose, an indicator on the airplane 
4, You can chisel with it—its instrument board giving the pilot assurance | 
*dual tempered and twice- that he i hi 
tested point won't mushroom. at he a route. P — 
THE BRIDGEPORT HARDWARE MFG. corp. | , The third of these functions of radio is to | 
Bridge i emeattens, 83,0, A. be special devices at landing fields which will 
America’s Largest Makers of Screw Drivers assist the pilot in landing regardless of fog = 
e other weather conditions. These devices will 
Bridge Pp ae rt indicate to the pilot his distance above ground ae ’ , 
pr fore at each instant, as well as indicate the confines . d eM 
ze of the landing area. (Continued on page 127) repery ay _—— 
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Is Ahead in Aviation 
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‘What 
| ans development is now in the research stage. 
|The advent of radio in general use on the 
|. cavg will give the answer to the hazards of 

weather. It may be confidently expected 
| that this will introduce a new era of commer- 
cal reliability of air travel and transport. 


NIGHT FLYING 
May. GEN. Joun F. O’Ryan 


U. S. Army Reserve, President, 
Colonial Airways 


|4N THIS country we have been successful 
Particularly in having developed night fly- 
ing to standards worthy of acclaim. Its im- 

nce will be understood when it is noted 

| shat the commercial value of speed in the air 
|jsmeasured by the distance that can be flown 
‘after the close of the business day to other 
| points in distant parts of the country, to arrive 
there in time for the opening of another busi- 
| ness day. We have, for instance, the overnight 
| mail service between New York and Chicago, 
| and other similar services between large cities. 
| Increasing the number of intermediate land- 
|ing fields and improving existing ones is re- 
moving one remaining hazard of night flying. 
As to fog, experiments are being made to dis- 
sipate fog in the vicinity at least of the ship. 

| Other experiments are being made with fog- 
| piercing lamps and rays of various kinds. Per- 
|haps the best promise along this line is the 
development in guiding radio beams and radio 
| communication between plane and airport 


| office. 

| In the building of air transport planes the 
| trend is certainly toward all metal construc- 
| tion. Another tendency is greatly to widen the 
| cabin or fuselage and bring some or all of the 
motors within the ship itself, making them 
| available to the mechanic during flight. The 
| new Burnelli plane is a splendid example. 

Research is looking to the development of 
new types of motors, some radically different 
from those now in general use. Some promise 
lighter weight, less fuel consumption, increased 
power. There seems to be a real justified ex- 
pectation that gasoline as a fuel may pass 
out and a nonexplosive fuel be substituted. 

Air transport companies are relying more 

upon amphibians and seaplanes, which despite 
their greater cost of maintenance than land 
planes, can operate with greater facility along 
the coast and on waterways throughout the 
country. In some cases they give closer ap- 
proach to business centers than the nearest 
landing field. 
Another trend is toward the development 
of aircraft which will take off and land either 
vertically or at such an angle as will make a 
long runway unnecessary. Though this, of 
course, is still in the experimental stage, great 
progress has been made in landing in the 
| “windmill” type of craft generally known as 
| the “autogiro.”” However, it requires a con- 
| siderable runway for taking off. 





| FOUR BIG GOALS 
C. M. Keys 


President, Curtiss Aeroplane and Motor 
Company 


VIATION in the United States is now defi- 
“4 nitely commercial rather than military 
insofar as the public interest is concerned. The 
great objectives of the engineering division 
may be briefly outlined, as follows: 

1. Reduction of all elements of risk to a 
point where travel by air is as safe as travel 
by rail. 

2. Reduction of cost of operation to a point 
where passenger traffic in volume can be car- 
ned over long distances at rates very slightly in 


excess of rail rates. (Continued on page 128) 
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The Outboard Motor 


‘That Folds Like a_Jack 


Snap? Like shutting a 
oe you fold this motor 
a RY 0 cto, He 


age. Open, theSuperEltolightweight 
is aman-sized motor for every average 
outboard use. Closed, it’s a midget pack- 
age that slips easily into luggage carrier, 
locker or on the running board of your car. 


The Super Elto hinging device ( patents ap, aad 


for) brings entirely new 












of out 


cottagers. 


ard compactness and port- 
ability to fishermen, sportsmen, 


The Lightweight develops most pow- 
er for weight . . . liberal 3 horsepower; 
38 pounds! No other motor starts so 
easily . . . a finger tip flip of the PL 
wheel starts st! It is unbelievably 
quiet ... at a few yards distance the 
murmur of its exhaust cannot be heard! 
Send for the Lightweight booklet! 


knife” 













Yhe Super EGLO’ 
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ELTO DIVISION 
Ou Motors Corp. 
Ole Evinrude, President 
Mason St., — WwW, 
Milwaukee, Wis. 


Send me the Lightweight Booklet. 
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250 POWER 
MICROSCOPE. 


Educational, entertaining, this 
fine microscope helps all to 
know life that can’t be seen 
with unaided eye. Tiny insects 
look like monsters. 
Plant and mineral life re- 
veal new wonders in form 
and color. Used by stu- 
dents, dentists, physi- 
cians, scientists— 
in home, office, 
school and labora- 
tory. Precise opti- 
cal qualities. 
Magnifies 100 to 250 
times. Tilting stand, 
fine finish, nickel 
trim, plush-lined case, 
prepared slide, .in- 
structions. At your 
dealer or direct 
postnets. Money 
ack guarantee. Other models $2.50 to $8.50. Catalog Free. 
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Circular Saws 


SIMONDS S 
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N°? matter what make sawing 


outfit you use in your work- 


shop, a Simonds Circular Saw 
ill stand lots of grueling ser- 
vice and give you results that 
exceed your expectations. 


Simonds Saws are made from 
the toughest steel known — 
heat-treated steel, specially tem- 

ered to hold cutting edges. 
hey stay sharp; they are fast 
cutting and accurate. Every 
Simonds Saw is an excellent 
specimen of fine workmanship. 


Leading manufacturers of 
portable rigs and home electric 
outfits will supply you with 
Simonds Circular Saws. Look 
for the name Simonds. Free 
booklet on woodworking saws 
sent on request. Write for it. 
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What Is Ahead in Aviation 
(Continued from page 127) 


8. The conquest of the hazard from fog, 
sleet, and snow. : 

4. Reduction of landing and take-off speed 
to permit of the use of smaller fields. 


In all these aims steady but not very rapid | 


progress is being made. Only now for the first 
time have operators of airplane companies any 
reliable data from which to work in respect to 
costs. The principal elements upon which, in 
this most important item, work is going for- 
ward are: reduction of cost of motors and 
planes; Jonger life, especially for motors; use 
of standard fuels, and consolidation of small 
operations into large ones. 

In the elimination of the risks of flying, 
weather is, of course, the most important ele- 
ment of danger, and the means that are being 
used to accomplish the elimination of this risk 
are better meteorology, better communication 
and radio beacons, and better lighting. Much 
is hoped from the experiments with fog that 
are being carried on, both by Government and 
private agencies. 


LOWER COSTS 


Harris M, HansHuE 
President, Western Air Express 


VERNIGHT transcontinental express and 
passenger services at rates considerably 











| 


lower than the present charges by surface car- | 
riers is a definite prospect for airplane trans- | 


portation within the next decade. 
During the current year transcontinental 


services should be brought within a twenty- | 


four-hour limit, using immediately available 
equipment, which aeronautical engineers ad- 
mit to be far short of the ultimate develop- 
ments in their field. 


Increased speed and improved methods of | 


operation will bring rapidly descending costs 
for express and passenger transportation until 
eventually airplane transportation will become 
not only the most dependable and comfortable 
mode of travel, but also the cheapest. 

The future of aviation rests with the com- 
mercial aircraft manufacturers in the degree 
to which they meet the demands of improved 
airplane manufacture. 

The cheap, fast transportation ultimately 
available by air carriers should change our 
whole trend of travel, permitting salaried men 
and women living on either coast to spend a 
few days’ vacation on either seaboard. 

Practically all of the large airplane manu- 
facturers are keeping their plants operating 
under full pressure in keeping up with orders 


for planes. New airways are being opened the | 


world over and factories are being kept busy 
producing equipment for contemplated pas- 
senger services. 


ONLY BEGINNING 


F. B. RENTSCHLER 
President, Pratt and Whitney Aircraft Co. and 
President, Aeronautical Chamber of Commerce 


Wis the last year commercial aviation 
has made real progress toward proving it- 
self of real utility in the transportation field. 
Air mail operations are approaching a generally 
profitable basis of operation, and the public 
are appreciative of the service which is being 
rendered. Air mail mileage is being rapidly 
expanded. It may be said that this service is 
still the backbone of commercial aviation. 
With the advent of larger power plants and 
ships, the transportation of passengers over 
regular routes is fast becoming a fact, and it 
is believed that the period just ahead will 
demonstrate that this is a sound business. A 
number of well-organized, experienced, and 
financially responsible groups are now engaged 
in exploiting this field. (Continued on page 129) 
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The first day, with a Conn 
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Exclusive features give quick 
mastery. pro- 
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FREE Trial; Easy Payments 
on any Conn instrument for 
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for free literature and details, 
Mention instrument. 
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What Is Ahead in Aviation 
(Continued from page 128) 


It is not felt, by any means, that we have 

a period of standardization in aircraft 

equi nt. There is still as much, if not more, 

ment work to be done than in any pre- 

. iod. Aviation still needs the engineer 
more than it does the manufacturer. 


MORE AIRPORTS 


S. M. FarrcuHitp 
President, Fairchild Aviation Corporation 


Am transportation 
is the fast medium 
of travel and_ holds 
enormous possibilities 
for the future. It is 
not used at present on 
the large scale that it 
otherwise would be, 
due to the lack of ter- 
minal facilities such as 
landing fields and air- 
ports, and the high 
cost ‘of equipment. 
The latter, in turn, is 
due to the limited 
quantity in which 
equipment is manufac- 
tured and enormous mechanical difficulties, 
which will be rapidly overcome. 

The future will find air fields so thickly spot- 
ted over the United States that the individual 
owner will be continually within landing dis- 
tance of a field in case of any mechanical 
trouble. This will eliminate the necessity of 
wulti-motor planes for the average owner. 
Multi-motor planes will have a wide field for 
country over which there are no air field facili- 
ties and for fast transportation. 

The airplane can be built many times its 
present size without decreasing efficiency. The 
most efficient machines will land very fast, and 
therefore there should be a field for machines 
such as the Cierva-Pitcairn autogiro for use in 
taking passengers to the terminals. 

New alloys and metals will reduce the struc- 
tural weight of the plane and increase the pay- 
load. Planes will not be all metal or all wood, 
but of artificial composition. 


BETTER THAN BIRDS 


Griusepre M. BELLANCA 
President, Bellanca Aircraft Corporation of America 





S. M. Fairchild 


2 tm invention of the wheel represented the 


iggest progress from the walking of man. 
The airfoiled wing is in the air what the wheel 
is on the ground. 

Today we fly better than birds in certain 
respects—in climbing and speed. Excellent air- 
planes are flying with a margin of safety that 
justifies popular confidence and enthusiasm. 
Aviation is headed toward standardization 
of airplane types and of parts, lowering cost of 
production and making possible the popular 
use of airplanes. A common tendency of the 
past year has been increasing use of metal—a 
promising field for future research due to scar- 
city of airplane lumber and the steady improve- 
ment of metals. Present engineering and aero- 
dynamic information is sufficient for us not 
only to design any standard type of plane and 
its parts, but also to construct giant ships of the 
air for hundreds of passengers. What we need 
most is more confidence in this ability. 

The new large and powerful airplane of the 
future will have more than one plane and many 
engines totaling thousands of horsepower. 
While there will be a prevailing future demand 
or monoplane types in small and medium- 
sized ships, after reaching a certain size we will 
turn to the multiplane as the best compromise 
ween aerodynamic design and structural 
practicability. 
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N THE new Dee Wite you will find perform- 

ance, beauty and durability no motorboat of 
anywhere near its price has offered before. 
That’s why it occupies its present unchallenged 
position in the boating field—why it is the most 
popular small runabout ever built. A Dee Wite 
is a sleek, gleaming all-mahogany 
perfectly suited to either fresh water or salt 
water service, finished and furnished like the 
finest and fastest motorboats afloat—priced for 
families of average income! 


The Dee Wite offers you this: Front seat control, 
automobile steering, sloping two-piece wind- 
shield, beautiful nickele 
upholste 
lights, 
mounting—and numberless other exclusive 
features. 5 

cial Credit Companies, if desired. Dealers in 
all principal cities. 


family craft, 


hardware, luxurious 
with seats for six, electric running 
stream-line hull with inboard motor 


eferred payments through Commer- 


DWIGHT LUMBER COMPANY 
Boat Division, Dept. 446 
RIVER ROUGE MICHIGAN 
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CRAFT 









Ir you stood beside your machine 
operator, pointed out his produc- 
tion-total every minute of the 


day— 


You’d keep him keenly intent on 
his work! You'd keep him alert 
to keep things moving. You'd 
get him to step-up his output, 
make more money for himself 
and save you money on his time 
and machine-time. 


That’s just what a Counter does—from 
its position beside the worker—on a 
Screw Machine. It points an invisible 
finger to the need for speed 


~At your workman's 


side 
Neti ROOT 


-CRPEN | 
OPELD Screw Machine Counter 








Here's a specialized VEEDER-ROOT 
Counter with standard attach- 
ments, on a Brown & Sharpe 
“Automatic” — 


It counts the production and 
keeps it HIGH by every- minute 
check-up of the operator. You 
get the count as you get the work, 
so machine can be run (without 
stopping to count) until sched- 
uled runs are completed. 

Price of this Counter, with attach- 
ments, $8.50. Other Counters for 
every need in manufacturing or devel- 
opment-work. Ask for bulletins on 
any applications you have in mind. 
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Hardware 
Dealers are 


Our NEW 
“Onehundred 








Ps Plus” screw 
fsranes” driver is a typi- 
ae calStanley tool, 


aving that 
strength of con- 
struction which 
you instantly as- 
sociate with the 
Stanley name. 


Thehandle is made 
of tough hickory, 
and is guarded with 
leather washers. The 
blade is fashioned 
from one piece of steel 
and tempered its en- 
tire length. 


You can depend upon the tip 
not to chip, even when used 
on the most stubborn screws. 


Ask your hardware dealer to 
show you the new Stanley 100 
Plus screw driver. Made in 
four convenient sizes for oc- 
casional or continuous use. 


4, 5, 6 and 8 inch blades. 


THE STANLEY RULE AND 
LEVEL PLANT 


New Britain, Conn. 


STANLEY TOOLS 


The Choice of Most Carpenters 
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New Calendar by 
1933—-Eastman 


(Continued from page 32 ) 





biggest thing I got out of Africa,”’ he said, as 
we mounted the stairs to his private study. | 
“Just about a year ago I shot him.” 

But it was not clear—until Mr. Eastman 
made it clear—how his latest and perhaps his 
foremost enthusiasm, the reform of the calen- 
dar, fitted in with all the rest. 

**T am interested in calendar reform because 
it will help everybody who works, from the 
head of a great business down to the corner 
grocer, to get more out of life,” he said, in 
answer to my question. 

** How will changing the calendar accomplish 
that?” I asked. 

“By making it easier for people to enjoy 
their leisure, giving them, in many cases, more 
leisure to enjoy,”’ he replied. 

That was not easy to follow. Mr. Eastman 
elaborated his argument. 


° SCIENTIFICALLY-DEVISED calen- 

dar, generally adopted, will simplify and 
standardize business practices and so make it 
possible for invested capital, and for the man 
who works, to earn more money, or to earn the 
same amount with less effort,” he said. “ More 
money with less work means more leisure and 
greater means to enjoy it, and that is the most 
important thing in life. I am interested, prim- 
arily, in efforts to show people how to get 
the most out of life. 

““Now, the more highly standardized our 
business practices become, the more we can 
accomplish in given time, the more certainty 
we can introduce into business and the more 
we can put into everybody’s pockets. That 
means everybody can have more time and op- 
portunity for play. 

“I see in the International Fixed Calendar, 











the thirteen-month year devised by Mr. Moses 
B. Cotsworth, a long step toward the better 
standardization of business, and so an advance 
toward the ideal condition in which everybody 


will have ample leisure and means to enjoy it. | 


“When the League of Nations appointed a 


time the thirteen-month plan was nct regarded 
very favorably in Europe. I think I am safe in 
saying, however, that it is steadily gaining 
ground. It is the most radical of all the pro- 
posed changes, but in operation would be by 
far the most efficient. 


“TMHERE is nothing sacred about the calen- 

dar,” went on Mr. Eastman. “It has been 
changed so often in historical times that there 
is no ground for reasonable objection to chang- 
ing it again. Julius Caesar established our own 
calendar, Augustus Caesar changed it, other 
Roman emperors tinkered with it, the Council 


of Nicaea changed it again, Pope Gregory VI 


changed it again.” 
‘The Cotsworth calendar is in step with the 


| commission on calendar reform, no less than | 
185 different schemes were proposed. At that 





spirit of the times and is no more radical than | 


a thousand other innovations to which we 
have become accustomed.” 
The Cotsworth calendar, is simplicity itself. 


Every month would begin on Sunday and end | 


on the fourth Saturday thereafter. Monday 
would always be either the second, the ninth, 
the sixteenth or the twenty-third of the month, 
and soon. Curiously, each month would have a 
Friday the 13th. 

“There are some persons who are apprehen- 
sive because Friday would fall on the thir- 
teenth thirteen times every year,” said Mr. 
Eastman, smiling. “I should hate to believe 
that this modern scientific world has not 
progressed beyond silly superstition.” 

The new thirteenth month added to the year 
would be placed between June and July. The 
name “Sol’’ has been proposed by Mr. Cots- 
worth and generally accepted by its adherents. 

If there were only (Continued on page 131) 
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Carter wall plate 


and you shall have 
music wherever you go 


No longer is it necessary to 
stay in one room to listen to 
the radio. Carter Wall Plates, 
easy to install, permit one 
radio to operate loud speakers 
in every room, do away with 
unsightly loose wiring. Send 
for catalog showing complete 
line, in ner bakelite and 
statuary bronze. All types and 
prices. 


Carter Radio Company 
Dept. j.P.F. Chicago, Ill. 
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New Calendar by 
1933—-Eastman 


(Continued from pige 130) 


364 days in a solar year, we could simply 
divide them evenly into fifty-two weeks and 
assemble the weeks into four-week months. 
But it happens to take the earth just a shade 
less than 365144 days to rotate around the 
sun—365.2422 days, to be exact. When Julius 
Caesar established our present calendar, in 46 
B. c., he compensated for the extra quarter 
of a day by making every fourth year a 
whole day longer, leap year. But in the course 
of four hundred years this amounted to three 
days too much compensation, so in A. D. 
1582 Pope Gregory VI, on the advice of his 
astronomers, introduced additional compen- 
sation by decreeing that centennial years not 
divisible by 400 should not be leap years. 
He corrected the error and other errors made 
in establishing the Julian calendar by dropping 
out tendays. The year 1600 was a leap year, 
because it is ‘divisible by 400; 1700, 1800, 
and 1900 were not leap years; 2000 will be. 
This adjustment keeps the computation of 
elapsed time pretty deus to the actual as- 
tronomical facts, and has accustomed the 
world, for nearly 2,000 years, to an extra day, 
February 29, every four years. 


THE Cotsworth plan would have the excess 
* day beyond the fifty-two weeks of the year 
inserted as an extra day after the Jast day in 
every year. In leap years the additional excess 
day would be inserted after the last day in 
June. Both would be extra,eighth-day Sabbath 
rest days. The former, called year-day, would 
bear the date December 29, between Saturday, 
December 28, and Sunday, January 1. The 
latter, leap-day, would come on June 29, be- 
tween Saturday, June 28, Sunday, Sol 1, thus 
making another extra long week-end for sum- 
mer. 

**One of the valuable phases of the thirteen- 
month year as planned is this recurrence of 
long week-ends,” said Mr. Eastman. “It will 
be up to each nation to decide what to do about 
the celebration of national holidays, but those 
who are backing the plan hope that all an- 
niversaries which are celebrated by public 
holidays will be observed on Monday, regard- 
less of the actual day of the week on which 
they fall. We do that now when the Fourth of 
July, for example, falls on Sunday; it would be 
just as reasonable to do it when the Fourth of 
July falls on Wednesday, as it will under the 
new calendar. When you call that holiday by 
its correct name, ‘Independence Day,’ it does 
not sound absurd to celebrate it on the second 
instead of the fourth of the month. 


= E HAVE a good precedent for doing just 
that, in the case of Washington’s Birth- 

day, which is observed all over the United 
States as a holiday on February 22. George 
Washington was born, as a matter of fact, on 
February 11, 1732. When he was twenty years 
old, in 1752, England and the English colonies 
adopted the Gregorian calendar, which every 
other civilized nation except Russia and Greece 
had long since adopted. By that time there 
was eleven days’ difference between the ‘Old 
Style’ or Julian calendar and the new one, so 
eleven days -were dropped out of September, 
1752, making it the shortest month in history. 
‘‘ All anniversaries continued to be celebrated 
on their nominal calendar dates as before, but 
when the people of the United States began to 
observe Washington's birthday as a holiday, 
many years after his death, some pedantic pre- 
cisians insisted that the dropping of those 
eleven days in 1752 must be taken into account 
and that the anniversary of Washington’s 
birth must therefore be observed on the 22nd 
instead of the 11th. Washington himself never 
thought of that, but continued to regard Feb- 
ruary 11th as his birthday, as long as he lived. 
“So it really (Continued on page 132) 
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PEXTO tools. Built by a 
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New Calendar by 
1933—-Eastman 


(Continued from page 131) 


makes no difference whether an anniversary 
is observed on one day or another; it is the 
spirit of the observance that counts. And by 
observing as a holiday the Monday nearest to 
each national anniversary, we provide a week- 
end of two and a half days, or for those who 
do not work on Saturdays at all, as is becom- 
ing the custom in many trades and industries, 
a recurring three-day holiday.” 

This idea of celebrating all holidays on 
Monday, Mr. Eastman pointed out, is not 
essential to calendar reform, but is the logical 
outcome. Under this plan our principal Ameri- 
can holidays would be observed on these dates: 


Anniversary Present New Date 
Date (All 
Monday) 
Lincoln's Birthday.... Feb. 12 Feb. 9 
Washington's Birthday. Feb: 22 Feb. 23 
Memorial Day........ May 30 = June 2 
Jefferson Davis’ Birth- 
| PTT June 3 June 2 
Independence Day.... July 4 July 2 
Labor Day........... First September 
Monday in 2 
September 
Columbus Day... . Oct. 12 October 9 
Armistice Day........ Nov. 11 Nov. 2 


HANKSGIVING DAY, traditionally on 

the last Thursday in November, depends 
entirely upon the President’s annual procla- 
mation. With all other general holidays being 
observed on Monday, it is probable that a 
progressive President might set Monday as 
Thanksgiving Day, in which case it would 
fall on November 23 every year, the last Mon- 
day in the month. 

New Year’s Day, under the new calendar, 
would always fall on Sunday. But it would 
always be preceded by the extra ‘year-day’ 
which would be neither Saturday nor Sunday 
but simply December 29th. Many would ob- 
serve ‘Year Day’ as an extra Sabbath, so it 
might be that Monday, January 2, would be 
observed as a holiday. 

Christmas and Easter, being strictly religious 
festivals, would be determined on dates to be 
set by the churches. There is nothing in the 
plan requiring a change in the date of Christ- 
mas, but since December 23 under the new 
calendar would be the exact chronological 
equivalent of December 25 under the present 
calendar, Monday, December 23, may be 
adopted as Christmas Day. In the past various 
other dates have been observed as Christmas. 

An essential part of the plan, however, is to 
fix a date for Easter, because while this is a 
religious festival, its date also has a decided 
effect upon business. Easter is now determined 
by the phases of the moon, being the Sunday 
after the first full moon following the vernal 
equinox, which occurs usually on March 21. 


Easter may thus fall on any day between | 
March 22 and April 25, a period of thirty-five | 


days. In northern countries the earlier date is 
still winter, while the latter date is advanced 
spring. The Christian world is accustomed to 
turn out in new clothes at Easter, but the char- 
acter of the goods purchased varies with the 
date of the feast, thus introducing an unsettled 
element, or one which varies from year to year, 
into the whole textile and garment trade. 


UNDAY, April 15, has been proposed as the 
fixed date for Easter, as carrying out the 
springtime symbolism’ of the new birth of the 
world, and as being most satisfactory from a 
business standpoint. The consent of the great 
Christian religious bodies must be obtained, 
of course, before such a fixed date can be de- 
cided upon; indeed, the whole problem of cal- 
endar reform depends largely upon the attitude 
(Continued on. page 133) 
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All of them have been consulted. The Roman 
Catholic Church’s attitude probably will be 
determined by the action of the Ecumenical 
Council which is to meet in Rome in 1930, 
the first since 1870. The Church of England, 
the Greek Catholic Church, the various fed- 
erations of Protestant churches in Europe and 
America, all have signified their willingness 
to adopt any change on which all Christendom 
can agree. 

The only serious objection on religious 
grounds has come from certain groups of Ortho- 
dox Jews, who maintain that the insertion of an 
extra day in the year would conflict with the 
Mosaic law requiring every seventh day to be 
observed as the Sabbath. 


T MR. EASTMAN’S office I was shown 
the letters he has received from business 
concerns to whom he wrote asking their opinion 
about the new calendar proposal. Out of 600 
replies, 558, or ninety-three percent, were 
favorable to the new plan. A surprisingly large 
number of business houses stated that they 
long had been using a thirteen-months year in 
their own business accounting. 

“What are the business advantages of the 
thirteen-month year?” I asked Mr. Eastman. 

“The most obvious is the facility of statis- 
tical comparisons when all the months are of 
the same length and each contains an even 
number of weeks,”’ he replied. ‘That makes 
it possible to determine more exactly, from 
year to year and from month to month, wheth- 
er a business is going ahead, standing still, or 
going backward. You can’t compare March 
with February, for example. March has thirty- 
one days, February only twenty-eight. -March 
is nearly eleven percent longer than February. 
Sometimes it has five Sundays, sometimes mos 5 
four. Under the new plan every month would 
have the same number of Sundays and other 
days as every other month. 

“Another great advantage is the release of 
capital for business purposes. As there would be 
thirteen monthly settlements every year in- 
stead of twelve, the turnover of capital would be 
speeded up; in general $28 would do work 
which now takes $31. The capital so released 
might aggregate a billion dollars in America 
alone. Weekly pay days would always coincide 
with monthly rent-days and other settlement 
days. That would be to the advantage of the 
wage-earners, and also to the advantage of 
employers. 


‘“A\TEN on monthly salaries would be paid 

+E thirteen times a year instead of only 12. 
The saving of clerical work, in systems of ac- 
counting, in all statistical calculations on which 
science, as well as business, so largely depends, 
would be very great. 

“The principal objections to the thirteen- 
month year are that it is not divisible into 
quarters containing an even number of months, 


-and that it would make a radical change in 


long-established customs. But change in long- 
established customs is the spirit of the present 
time, the measure of human progress. In 
all progressive nations the bulk of business is 
transacted on a monthly basis. It seems 
to me there should be no greater diffi- 
culty in working with a year whose quarter- 
days fall every thirteen weeks, on April 7, 
July 14, October 21 and December 28 than 
there is with the custom which still prevails 
largely in England of making Lady-Day, 
March 25, the beginning of a rent quarter, and 
Michaelmas, September 29th, another. 

“*Those differences will all be ironed out, and 
it is the hope of those behind the movement for 
calendar reform that some international agree- 
ment can be arrived at in time to put the new 
calendar into effect in 1933, the next year in 
which January 1 will fall on Sunday.” 
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I Am Learning to Be 
a Flyer 
(Continued from page 28) 


a horse on my grandfather’s farm. Flying is 
similar; not very similar, but similar. In 


| horseback riding, balance is important, and 








in flying balance is important. In horseback 
riding, one is often tempted to let a head- 
strong horse do what it pleases. In flying a 
plane, one is often tempted to let the plane 
fly itself. 

Flying is also similar to driving a car, but, 
again, not very similar. In one way, a man 


who drives a car is handicapped when he | 


learns to fly. He is accustomed to looking 
straight ahead. He seldom looks sidewise or 
backward; he never looks up or down. In a 
plane, down, up, backward, and either side is 
about as important as straight ahead. In fly- 
ing, the temptation is to keep your eyes glued 
on the nose. 


‘(HERE was little time for asking questions | 


or having them answered after my first 
lesson with Enslow. Another student was 
waiting. When we rolled up to the line, 
Enslow turned about and looked at me. He 
asked me how old I was. 

“Twenty-two.” 

“Why are you taking up flying?” 

ae expect to make a living at it.” 

He said: “Come every day. If you go stale, 
I'll know it and I'll keep you out of the air 
for a few days. Fly at the same time every 
day. When you get home, sit down in a chair 
and say to "yourself: ‘In sharp turns, kick 
that bottom ‘udder to bring the nose down.’ 
And when you're ready for bed tonight, sit 
on the edge of the bed and say to yourself: 
‘Kick that bottom rudder to bring the nose 
down.”” 

I did as I was told. Next morning at nine, 
I took my second lesson with Randy Enslow. 
I was prepared for more rawhide. But 
Randy Enslow is a man of moods. 

We taxied down the field. Enslow made 


| the take-off. After the customary turn 





above the hangars, he said through the tube: 
“Grab her! Climb.” 
I did so. When my altimeter read 1,000 


| feet, I pushed the stick forward until we were 


flying level. We flew on and on. Enslow’s 
hands were resting on the cowling. His head 
moved constantly. There were planes in the 
air all around us—he was watching them all, 
as well as a blue plane that one of his students 


was flying at a much lower altitude. On we 
flew. 
Mud flats appeared beneath us. It was low 


tide in some river. It presently dawned on 
me that Enslow was letting me fly where I 
wished. I did not wish to fly beyond the 
river, so I made a slow turn and headed back 
for the field. I decided to make some turns, 
first some easy ones, then some sharp ones. I 
made them. It was the first time I had ever 
done anything without being ordered to. 


N° one word did Enslow say. Some- 
times a draft on either cheek warned me 
that we were side-slipping, and I would work 


the controls to stop the draft. At other times,’ 


especially in sharp turns, the nose would 
climb, and I would bring it down to where it 
belonged. No criticism or advice came from 
Enslow. He was letting me work things out 
for myself. 

I had enjoyed flying the previous day. But 
today I got my first real “‘kick,” out of it. 
The ground was no longer a bewildering con- 
fusion: I began recognizing landmarks— 
villages, church steeples, estates, water towers, 
roads, high tension lines, railroad tracks. 
More and more I was getting the feel of the 
ship. It was no longer necessary to watch the 
horizon so closely. And I was beginning to 
carry the wings level with the horizon without 
constant attention. (Continued on page 135) 
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Learning to Be 
a Flyer 


(Continued from page 134) 
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ie 


t forty minutes I flew, relaxed, 
5 —_ ries more of a thrill than I 
ever had in my life. I am prepared right 
% to say that flying is more fun than any 
er sport or occupation in the world. When 
first go up, you carry with you a load of 
it probably planted in your mind by all 
newspaper headlines you have read about 
accidents. It takes a few lessons to 
shed that load of fear. Then you enjoy the 
jon of flying so much, and you become 
ae in the job of learning to do things 
that you forget to be afraid. 
ay we came down from that lesson, we 
bin the plane for a half hour or longer, with 
going over my airwork point by point, 
i suggesting. He said I had done 
well. As his next appointment was an 
away, we went into the pilot’s room, 
eh was warm, and smoked and talked. I 
is curious to know about his barnstorming 
with Lindbergh. Enslow said: 
"We worked Missouri, taking up passen- 
ges for $5 a ride. We landed in a town once 
with seventy-five cents between us. Before 
fight we each had $175 in our pockets. There 
was good money in barnstorming in those 
Now there’s too much competition, but 
alive wire can still pick up $5,000 a year.” 

















cme him how long a ride had been 
given for $5. 

“Five minutes. But sometimes business 
was so brisk that we cut it down to two or 
three minutes. They never knew. In some 
towns, the farmers would just stand around 
gad stare at us and the plane—afraid to go 
up. When that happened we went away and 
game back later. They knew then that to 
Keep us they had to pay for rides!” 

Tasked Enslow about students. What type 
did he consider the worst? Without hesitation 
Be answered: “The one who, when he has 
Maee soloed, thinks he knows everything. I 
solo you until I am absolutely certain 
you should go up alone. You learn to 
as your instructor flies, anyway. The 
you fly with him, the more you'll 








“How would you define the ideal student?” 
“The man who takes an intelligent interest 
in doing things properly. One of my students 
says: “I get a big kick when I roll her out of a 
bank smoothly and without side-slipping.’ 
That type of student has his heart in it. He 
makes instruction a pleasure.” 
' “What was the longest time it ever took 
you to solo a student?” 
“Fifty hours.” 
“What was the matter with him?” 

“On the ground, he was one of the most 
intelligent men I ever knew—and in the air, 
shout the dumbest. No flying sense.” 


“How do you decide if a student is hope- 
less? ” 


“T will tell a student he is foolish to go on 
with his course if he cannot learn to make a 
three-point landing. I am doubtful of a 
student if he does nothing when he makes a 
bad landing, but lets the plane land itself. 
Even if he does something wrong, there's 
hope for him.”’ 
“Can you tell much about a student’s tem- 
perament by the way he handles the controls?”’ 
“By the second or third lesson,’’ Enslow 
answered, “I usually know’all about him. The 
timid ones are easiest to spot. They always 
under-control. They are afraid of being 
bawled out for doing something wrong.” 
“Do women make good students?” 
“No. Women faint. Some are reckless— 
“yh care a continental. That kind can learn 
“Who was your 
Settee 





(Continued on page 136) 
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I Am Learning to Be 
a Flyer 


(Continued from page 135) 


most difficult student?’’ I then asked Enslow. 

“A boy of nineteen—the age when flying 
ordinarily comes easiest. He always carried 
the nose up when he made turns. And he was 
always getting rattled and forgetting left from 
right. One morning I told him, time after 
time, to make left turns. He made rights. I 
saw a pile of bricks in a field below us. I 
landed and put a brick in his left hand and 
made him hold it for half an hour. It worked 
fine. After that, he knew which was his left 
hand!” 

“How long did it take him to solo?” 

Enslow didn’t remember. “A long time. 
He was a rattlebrain. One day I decided to 
solo him. His air work seemed all right and 
his take-offs and landings were pretty good. 
I had him land us in a field. I clim out 
and said, ‘ All right—take her up alone.’ Then 
I watched his face. It turned as red as fire. I 
knew he wasn’t ripe for soloing. I climbed 
back in. He made the worst take-off I have 
ever seen. His air work was worse than a raw 
beginner’s. He would have killed himself five 
times if I hadn’t been there to pull him out of 
trouble.” 

I asked Enslow about the term “going 
stale.” 


is Most air companies,” he answered, “liinit 
their piléts to a certain amount of flying 
time a month—fifty or sixty hours. A flyer 
varies enough anyway, without having to con- 
tend with the strain of flying too much. Some 
days he flies better than others, just as some 
days a man can play better golf or tennis. 
Some days I can’t teach anything.” 
** What was the worst scare you ever had?” 
“It happened near Rochester, N. Y., about 
a month ago,’ he answered. “I was testing 
a biplane that was tail-heavy. I was climbing. 
I didn’t have a parachute. At 1,200 feet I had 
a head-on collision. Neither of us saw the 


other. He was gliding. His nose cut off his | 


view of me; mine cut off my view of him. 

**He smashed down on me; wiped off both 
my upper wings and carried away my elevator 
and rudder. There I was—1,200 feet up—no 
controls.” 

I almost swallowed my cigarette. “‘ What 
did you do?” 

“There was nothing with which to control 
what was left of the ship but the motor— 
and the cockpit door. By speeding up and 
slowing down the motor and by opening and 
closing the door, I could control her—after a 
fashion. I picked a big apple tree—and made 
a bull’s-eye hit!” 

“Was the other fellow killed?” 

“No. His prop was snapped—nothing else 
damaged. He made a dead-stick landing in a 
potato field.” 

“Were you hurt?” 

** Not even scratched.” 


HIS was the most hair-raising flying ex- 

perience I had so far heard related. I 
decided I had selected my instructor wisely. 
A man who could control a plane with nothing 
but a motor and a cockpit door was a flyer 
well worth patterning myself after. 

“How about your plane?” 

Randy Enslow grinned and raised his eye- 
brows. 

“‘There’s a saying in the Army: Any land- 
ing you can walk away from is a good landing.” 


AFTER reading this chapter of Larry 
Brent’s own story, it’s easy to believe 
him when he says that ‘“‘flying is more 
fun than any other sport or occupation 
in the world.”? Isn’t it? And there’s 
still more fun coming next month. 
Make sure not to miss his next thrilling 
installment. 
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GUARANTEED 10-Cable 
CHEST PULL (the most 
werful one ever manufac- 
tured), ad- 
justable up to 
200 lbs., that 
will quickly 
develop mus- 
cles of shoul- 


ders, arms, abdomen and back—and a pair of patented 
HAND GRIPS for developing powerful grip and 
forearms. Both for only $3.95. Free Illustrated 
Course of Instruction also included. 
5-Cable Chest Pull and pair of 
Hand Grips for $1.95 
ORDER TODAY! 
FRED D. F. KORTH 


1139 Tiffany Street New York City 











The Real Estate 
Educator 


This book gives a most comprehensive yet most con- 
cise arrangement of useful facts about buying, selling, 
leasing and sub-letting of Real Estate, contracting, for 
erection or repairs, mortgaging, transferring, insuring, 
etc. Cloth, 256 pages. Price $2.00, postpaid. PopuULa& 
SCIENCE MONTHLY, 250 Fourth Avenue, New York City 
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ti angest American Sea 
Mystery Solved at Last 
(Continued from page 17) 


triotism and enthusiasm, but who had never 
the sea or a ship, responded, were put in 
‘form, and placed on duty. 

“All of the enlisted men were assigned to this 
ship less than a month prior to her departure,” 
Commander Worley wrote in the latter part 
of 1917. “These young men have just recently 
heen enlisted in the Navy for their first term 
of service and have no knowledge of working 
aship or life on board a ship. The engine room 
force has suffered severely from this condition.” 

He also asked that important repairs be 
made on the collier and complained, on a 

ious voyage, that she had leaked “fuel oil 
all over the Atlantic.” At one time he de- 
dared his ship was in no condition to put to sea. 


d Cyclops, then, was heavily overloaded. 
Her cargo probably was not carefully 
trimmed and was left high in the middle, a 
condition to cause a sudden, dangerous shift. 
She had 4,000 tons of sea water in the double 
bottom, most likely due to the postponement 
of repairs in the war-time rush to get her cargo 
to the munitions plant. One of her engines 
was dead and, to top it all, most of her crew 
were inexperienced men! 

Even so, the collier might have made port 
safely in favorable weather. But picture a 
vessel under those conditions trying to weather 
a severe storm! 

What kind of weather did the Cyclops en- 
counter? 

I searched the reports of the U. S. Weather 
Bureau for March 9, 1918, the day on which 
the Cyclops had passed the molasses tanker 
Amaleo, and for the following day. And I 
found that violent storms swept from the 
interior of the United States on the ninth, to a 
point several miles off the Virginia Capes on 
the tenth! 

This was eloquently supported by entries 
made on March 9 and 10 in the log of the 
Amalco, a copy of which I found in the Navy 
files. These showed that, on the evening 
of March 9, she passed the Cyclops at a 
distance of five miles. Andon March 10 she 
ran into the heaviest gale her master, Captain 
C. E. Hilliard, said he had ever experienced. 
The waves washed over the ship and all but 
sank her. 


t I had been-carrying manganese ore,” 
Captain Hilliard reported, “I could not 
have survived the gale.” 

Because of the war, reports from ships at 
sea were restricted, but the few which did re- 
port indicated violent seas coming from all 
directions. 

But why didn’t Commander Worley send 
out an SOS when he found himself in distress? 
The answer is plain. German U-boats were 
believed to be in the vicinity. Any wireless 
call would attract enemy as well as assisting 
vessels. 

Waves roll high along the Virginia Capes. In 
times of storm they tower fifty or sixty feet! 
One slap of such a giant wave, and the Cyclops 
doubtless keeled over. Once on her side, the 
shifting cargo and the weighty superstructure 
would have prevented the vessel from righting 
herself, and she must have dropped like a huge 
steel weight to the bottom of the ocean. This 
explains why no lifeboat or even as much as 
a spar of the ship was ever found. 

Thus, in the light of the official facts, the 
mystery of the Cyclops’ disappearance is a 
mystery no longer. Instead, it was another 
horrible but natural disaster of the sea. The 
ill-fated collier fell a victim to one of the ter- 
rifie storms which lurk around the Virginia 
Capes. And far from deserving the stigma 
of a mutineer and traitor, Commander Worley 
appears to have been a stout-hearted sailor 
and an heroic patriot! 











THOROU 
Practical School with Modern Equipment 


7 All Instructors and Airplanes Licensed by U. S. Government 
All Airplanes used by us both for instruction and passenger service are planes licensed by 
the U.S. Government and our instructors are U.S. Licensed Transport Pilots and U.S. Licensed 
_ Mechanics. Our Chief Instructor is Lieutenant Murel R. Bouse, former instructor at the U.S. 
Air-Service Technical School of Chanute Field, and each and every one of our pilots has more than 
3000 hours in the air to his credit. Our equipment is new and of modern design, subject to daily 
U. 8. Government Inspection. (Most schools do not have a resident U. 8. Government Inspec- 


tor on the field—think what this means to you.) 
TRAINED MEN ARE NEEDED 
On the Ground—In the Air 


There is money for you in Aviation, if—you get thor- 
ough training NOW! Our courses. will give you this 
training—they cover everything about planes, motors, 
their operation, maintenance and _ construction. 
Everything a pilot or mechanic must know to secure a 
good-paying position. We guarantee that upon com- 
pletion of a course at our school you will have all the 
knowledge necessary to qualify you for an immediate 
position in the particular branch of Aviation for 
which you have trained, whether on the-ground or in 
the air. 








The training which the Von Hoffmann > 
student receives is the exact train- 
ing which he must have to qualify for 
immediate positions on the ground or in 
the air. The cost is low considering 
daily flying, the thoroughness of theo- 
retical and ground instruction on latest } 
modern type planes, Wright Whirlwind #f 
and other standard motors. 





e 
Our Easy Payment Plan Lets You Pay While You 

We teach you by actual flying and practical instruction; no long course needed. No Student bond 
required. Our ground course gives thorough instruction in ground work and qualifies you for a 
position as motor and plane mechanic, rigger, electrician, welder, or any other ground position, or 
you can take the course combining ground instruction and flying which will qualify you for an indus- 
trial, limited commercial or transport pilot. It is easy to pay the Von Hoffmann way because's 
monthly payments are extended. Let us show you how you can start now and pay later, even after 
you have finished the course of training. Complete information will be malted o0 request—fill out 
the coupon and mail it at once—no obligations. . 


VON HOFFMANN AIRCRAFT SCHOOL 
818 Lambert—St. Louis Flying Field ' St. Louis, Missouri 


VON HOFFMANN AIRCRAFT SCHOOL, 

818 Lambert—St. Louis Flying Field, ST. LOUIS, MO. 

I am interested in Aviation, also your special terms and ask you to please mail complete FREE 
information on the following course. 


CHECK (1 I am interested in GROUND COURSE 
HERE 0 I am interested in FLYING COURSES. I expect to start about 


Note: Be sure to answer all 
questions. 
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TRUE-TONE 


SAXOPHONE 


You will be delighted 

and astonished at the rap- 

id p 8 you can makeon 

a Buescher because of its con- 

venient key arrangement. In 

just a few weeks you can beplay- 

ing the latest popular tunes. 

Asmall downpay- 
ment brings you any 
BuescherInstrument 
» you want and youcan 
balance in con- 













control increases tube ef 
<7, and lengthens tube life. $1.1 
© with mounting (in U. S. A.) 
, Radial 

50 FRANKLIN 


{Company & 





venient monthly pay- 

. e also allow 

ays’ Free Trial in 
gout own, heme. Only 
e Buescher has snap- 
en pads and patented Automatic 
Octave Key, 


Saxophone Book Free 


showing all models and prices. Gives 
full details on exclusive features. Write today. (532) 


BUESCHER BAND INSTRUMENT CO. 
2791 Buescher Block Elkhart, Ind. 
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Advertising 
as into ggg Learn quickly at poms, Ex- 
Perience unnecessa ew easy plan. No text books 
used. Practical work. Old established school — 
mame and address for interesting free bookle Pag 
Davis School of Advertising, Dept. 174-C, 3601 Michi- 
gan, Chicago. 











Advertising Services 





24 WORDS,-151 rural weeklies, $6.04. 
4112P Hartford, St. Louis, Mo. 


ALL Advertisers go! not be von the im- 

portant facts on Money Making. Wri e today for the 

ae Aotton ‘Advertising Rate rolder”™ contains 

information of value to you. If you are onions: or‘ quick 

press ne, S do it now! Address Popa ~AL, - FH 
lassified Dever eee. 


Kian * 943 Fourth Ave., New Y 


ALBERT ‘'H. Schwander’s New patent ‘Rowing 
= a mechanical Equi 


ulldi up—and se. ce 5.00. 
A Necesslt for the Family & Guests. Write for Book- 
let. 366 8th Ave. N. Y. C. 


Ad-Meyer, 








Rates 40 Cents a Word. A 10% discount is 
allowed on all contracts for six consecutive inser- 
tions. Advertisements intended for the August, 
1929, issue should be received by June 5th. 
Submit details of proposition with order. 


Books and Periodicals 


Lt gS Electrician’s Wiring Manual, By F. Seng- 
stock, E. E. av meget all the information a ‘tor the 
roper installation of lighting and power systems in 
ouses and other buildings. It eg ag LO covers inside 
electrical wiring and construction h 
the National Electric Code. Pocket eee bind- 
ing. 448 pp. Price $2.50. Pi r Science Monthly, 
230 Fourth Ave., New York City. 











Education and Instruction 


DON’T prepare for any Civil Service examination 
Columbian Corre. 





without sesing our free catalogue. 
spondence College, Washington, D. C, 
“DOUBLE ety Bookkeeping 60 hours 
uaranteed. (Di lomas.) | “International bee 
nst.—10, Springfield, Mo 
A USEFUL item to know? the depth of rain fallatier 
a Seem, “yi or ce. , Write for literature de 
scribing a rain gauge a’ e low price of 
Young, Fernandina, Fla. ” 94.00. 'W, 4. 
USED courses—Standard Correspo oouene Sane 


Sold, rented. Guaranteed. Courses bo 
2353 Main, Buffalo. — 
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Engines—Motors—Dynamos 








Business Opportunities 


MAKE Electric Motors—half and one horse-power 
A. Se induction motor winding models show " 
sight. Learn quick, easy. Dept. B, Gaines Bros, 





LEARN the collection business. Good income; — 
results. Interesting booklet, “Skillful Coteetine.* 
a neues Colester’ 8 Association, Science Building, we 








cAviation 


SIMPLEX Air Model Co., Auburn, Mass. Send 5 
cents for supply booklet. 








LEARN ym and Soaring. Build your glider, com- 
ar plans available. Send 25c for further information. 
Schroeter, Colby-Abbot Bldg., Milwaukee, Wis. 





“SKYWARD HO!" Wonder book on aviation—32 
eee 150 illustrations. Shows you complete training 
or career, fame, fortune! t free. Write today 
Parks. Air College, 215 Mo. Theatre Bldg., St. Louis, Mo. 





THE American School of Aviation announces a new 
course in Mechanics of Aviation. A 

ractical Aeronautics. American 
on, Dept. 6742, 3601 Michigan Ave., 





BIGGEST, Best Catalog Model Airplanes, Part 
Supplies: 50" post paid. Ideal Company, 21 West isth 
Street, New York. 


PROPELLERS for model Aeroplanes. yt 
6in. 350; 8-in. 40c; 10-in.4 5c; 12-in. 50c; st paid. 
Aero Shop 3050 Hurlbut Avenue, Detroit, Michigan, 


BOOKLET and blueprints on sport plane construc- 
tion, $1.00. Coomine. four an cent stamps. Russell 
Aero Co., Box 455, Toledo, 


; Bending Machines 


THE Famous Hossfeld “Wrenchless” Universal 
Iron Bender is the last word in bending machines. Bends 
metal cold or hot into most any conceivable shape, in- 

















cluding F e Bolts and ——_ Spring Eyes. Bends 
bars or 4 pipe cold. Thousands in use by 
ah ck classes of Sa from the smallest shops to the 


pe railway systems. wie for circular and prices. 
Hossteld Mig. Co., Winona, Minn. 


BECOME a Foot Correctionist. A New Profession 
not medical nor chiropody. ny the trade you can attend 
to; many are making to$ yearly, easy terms 
for training by mail, no further capital needed or goods to 
buy, no agency or solicit ting. Address Stephenson Labora- 
tory, 10 Back Bay; Boston, Mass. 

USED correspondence school courses sold on re- 

urchase basis. Also rented and exchanged. Money- 
k guarantee. Catalog free. (Courses bought.) 
Mountain, Pisgah, Alabama. 

SUCCEED With Your Own Products. Make t 
yourself. Formulas, Processes, Trade-Secrets. All | ay 
as +: circulars free. C. Thaxly Co., Washington, 
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ELECTRIC motors. 
seqmey pack sus A.C. or D.C. 4 b.p. $16.50, 
h.p. $18. a he D. ‘SoA. 00. Others to & b.p, Tell us 
your motor phan. Temps B -_ Motor rye 
4-10 Leo Place, Brooklyn, New Yo 


Painesville, Texas 
wiry ron = to new. 
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Farms and Farm Lands 


GET quick cash sale for your oper anywhere 
Details free. Write Fisher Agency, Hann Missouri, 

WANT to hear from owner havi tee for sale 
give particulars and lowest price. John J. Black, Bor 
215, Chippewa Falls, Wisconsin. 














For Inventors 





Dollars, if you'll write immediately for _ a "Sven 
pening’ Literature describing Guaranteed Fi 
Valuab le Trade Processes, Money-Making Information 
how to easily make the World's Best-Selling a 
All lines. Investment Small. Frette Sueateer Beare in 
your Home, Room or Office. Make the Good Mon 
ad re re, entitied to. Dr. Liscombe Miller, Chemist, 
lorida. 


MIRRORS resilvered at home. Costs near 5 cents 
per square foot; you charge 75 cents. Immense profits 
plating autoparts, reflectors, tableware, stoves. Re- 

finishing metalware, etc. Outfits furnished. tails 
Free. Write Sprinkle, Plater, 94, Marion, Indiana. 


BUSINESS otesing larger returns than usual lines; 
$100 starts you. Paul Kaye, 11 W. 42 St., New York. 

YOU can make more money now, and steadily increase 
your earnings. We teach you—at no cost to you—and 
start Fa in business in your own locality. You join a 
12 million dollar organization. We back you with 

. We need more men to handle our business 

—and this is your chance. rite for full information 
and free book—no obligation. Address Sales Manager, 
Dept. C, Drawer 2053, Hartford, Conn. 

INVENTION Commercialized. Patented or 

tented. Write Adam Fisher Mfg. Co., 183 Enright, 

t. Louis, Mo. 

GO INTO business for yourself. Make 1$30.00 
daily, pone @ photographer. Previous experience 
Catalogs Free. Benson Camera Co., 























Blue Prints 


TO THE man who has a Home Workshop and likes to 
work with tools, Popular Science Monthly offers the 
opportunity to purchase blue prints giving details of the 
construction of useful articles for the home. The follow- 
ing are a few of “ blue petate available: No. 15, Work- 
shop Bench, No. 17, Cedar and Mahogany Chest, No. 41 

be Radi . No. 42, Radio Receiver with we 
stages of ompiiseen, “No. 43, Four-tube Radio 
and Pirate Ship. 46 and 47, Spanish 





eviver, 44 45, Mod 

G .Model Sailing Yacht, No. 50, Airplane model, 
51, 52 and 53, Clipper i 54 and 55, Five-tube Radio 
set, 57, 58 and 59, Constitution Model, ‘Old Ironsides,” 
61-82, Viking Ship Model, 67, Toy Model of Lindbergh's 
New York-to-Paris 5 ing Model (3-ft.) 
of Lind 5 seenee , 70 and 71, Console Radio 
Cabinet, 74, 75 and 76, Santa Maria Shi odel, 78, 
Temple re Chests, 83, 84 and 85, Mayflower Model, 
87, Seaplane Model (30-in.), 88, Simple Modernistic Stand 


and Bookease, 89-90, Bremen ‘Seale Flying Model (3- 
Send 25¢ for each ’ blue print you wish to Populi 
Science Monthly, 242 Fourth Avenue, New York, N 





MAKE household necessities and toys, twelve con- 
struction Blue Frets $1.00. Capitol Blue Print, Vannest 
Bidg., Trenton, N. J. 


Books and Periodicals 


MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder."’ It contains 
—- important facts which will prove interesting 
+ ard to you. It also tells “How You Can Use 
a Science Monthly Profitably.” 
know, ‘t you? Address your  egury to: Man- 
azer, Classified Advertising, Popular Science Monthly, 
250 Fourth Avenue, New York. 
4TH EDITION Revised and down to date. “Radio 
Tusery ond & pperating. by td Texanna Loomis. The 
standard radio text and rence book of America. 992 
over 800 illustrations, flexible binding. Price, 
33 Postage paid. For sale by hundreds of book- 
dealers throughout America and many foreign countries. 
Or may be direct from the publishers. Send 
check or money order to Loomis Publishing Company, 
Dept. 22, Washington, D. C. 

















166 Bowery. New York. 








Cartoonists 





AMATEUR Cartoonists: Sell your cartoons. New 
plan. Smith's Service, PS1194, Wenatchee, Wash. 








UNPATENTED Ideas Can be Sold. I tell you how 
and help you make He sale. Pree particulars (Copy- 
tigated). Write ne IF. ©. . Greene, 905 rister Building, 

hington, D 

INVENTORS’ Universal Educator—contains 
mechanical movements; 50 perpetual motions. 
how to obtain and sell patents. Suggests new Ideas. 
Explains how to select your attorney and avoid 
sharks. Special Price, $1.00 postpaid. Albert E, 
ich, 681 Ouray Bidg., Washington, D. C. 

IMPORTANT to advertisers! Are you deriving profit 
from your advertising? Write today for a copy of 
yu -Action Advertising Rate Folder” showing “ 

Can Use Popular ience Monthly Profitably.” 
p+ your a ~ 4 to: Manager, Classified Advertis- 
ing. a ular jence Monthly, 244 Fourth Ave, 
New Yor 
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PATENTS, If you have an invention which you wish te 
patent you can write fully and freely to Munn & Co., 
advice in regard to the best way of obtaining protection. 
Please send sketches, or a model of your invention and 
description of the device, explaining its operation. 
communications are strictly confidential. Our Hand- 
Book on Patents is sent free on request. This 
our methods, terms, ete., in regard to Patents, 
Marks, Foreign Patehts, etc. “Seientific A 
contains Patent Office Notes, Decisions of interest te 
inventors and particulars of recently patented inven 
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B ashington, D. - 
» Chicago, Ill: 566 Hobart yp 
521 Van Nuys Bldg., 


1313 Tower ae: 
Francisco, Calif. 
Calif. 





INVENTIONS sold and commercialized, poten or 
unpatented. General Engineering Co., 2410 Congress 
Street, Chicago. 





Chalk Talks 











INVENTIONS Commercialized. Patented or ur 
































patented. Write Adam Fisher Mfg. Co., 183 Enright, 
St. Louis, Mo. 
LAUGH produci program, $1.00. Catalog free. 
Cartoonist Balda, Oshkosh, Wisconsin. 
For Men and Women 
Charters DETECTIVES—Work home or travel. Experience 
un ry. Partieuiogs free. Write, George Wagner, 
DELAWARE Charters; fees small; free forms. Chas. 2190-P, Breadway, } i. 
G. Guyer, Wilmington, Delaware. 
Chemicals : Formulas 
IMPORTANT to advertisers! Are you deriving profit SUCCEED With Your Own Products. Make them 
from your advertising? Write eaten’ tor ra pom Bo the yourget. Formulas, Processes, Trade-Secrets. All lines. 


“Quick-Action Advertising Rate Folder” showing “How 
You C Use Popular Science Monthly Profitably.”’ 
Address your inquiry to: Manager, Classified Advertis- 
ing, Popular Science Monthly, 250 Fourth Ave., New 
York. 





1929 BOOKLET of Chemical Experiments. Illus- 
trated, 15c. General Chemical Company, Box 397, 
Reading, Penna. 





CATALOG listing 2500 illustrations chemists’ sup- 
ies, 5000 chemicals, 1000 scientific books sent for 50c 

fames Materiais Company, 641 East 71st St., 
cago 








Dogs for Sale 


ST. BERNARD Puppies! Championbred parentage; 
reasonable, duty free, photos submitted Helvetia 
Kennels, Dept. 8, Napilerville, Que. 








Catalog, circulars free. C. Thaxly Co., Washington, 





GUARANTEED Formulas: “Exclusive But No 
Expensive” For Making Largest Selling ———— 
Lines. Play Safe, get my Valuable, ‘“‘Eye-opening” 
Literature before buying common Catalogue Stock 
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TR sodern Noah’s Ark 


Fights Disease 
(Continued from page 24) 


fever, he shot many a needleful of the fatal 
germs into furry rabbits. Dozens of tkem 
died, of course, but finally Dr. Noguchi worked 
out @ serum which is a positive cure for that 
once dreaded disease. Now, a rabbit can pro- 
side enough serum to immunize three men, and 
the plague of yellow fever has been driven from 
the western hemisphere within ten years. In 
Aires, between 1916 and 1926, the 
deaths from yellow fever dropped from 927 
to none! ; 

The ordinary domestic sheep and cow pro- 
vide the richest substance ever discovered for 
combating pernicious anemia. The Rocke- 
feller scientists have found that calf’s liver, 
scraped and slightly warmed, is an effective 
cure for this malignant disease. The present 
garch of anemia investigators is to find a less 
expensive substance which will perform the 
same results. But until they do, sheep and 
cows will continue to give their only livers to 
cure pernicious anemia in human beings. 


ND thus it goes with every animal in the 
zoo.. A dozen chimpanzees shiver in their 
cages, trembling with paralysis, while Institute 
doctors struggle to solve the fatal mystery of 
that disease. Coiling cobras and rattlesnakes 
yield marvelous serums against the bites of 
their fanged brethren, who killed 5,000 people 
last year. 
Everything I saw convinced me that the 
animals in the Rockefeller zoo were making 
yaluable contributions to the advance of medi- 
calknowledge. But I heard neither the groans 
nor yelps of tortured beasts. And I saw no 
hacked and maimed bodies of cast-off animals. 
Iasked my guide if there was any truth in the 
charges of cruelty made by antivivisectionists. 
“Do the Institute doctors ever operate on 
animals without first administering anesthe- 
sia?” was my leading query. 
Dr. Flexner smiled. “That is the favorite 
of the antivivisectionists,” he began, 
“but as far as I know, it has never been sub- 
stantiated. In the first place, we are not 
degenerates here, and we take no pleasure in 
torturing animals for the sport of it. Actually, 
the aim of the laboratory investigator is to 
secure the greatest amount of scientific infor- 
mation with the least shock and suffering to 
the animal involved. Whenever possible, local 
anesthesia is employed. Last week we re- 
moved a small cancer from the shoulder of an 
English bulldog. We used what is known as an 
ro tissue-cutting or “‘radio”’ knife, one of 
the latest scientific means of removing malig- 
nant growths. The field of the operation was 
first anesthetized, and there was no pain during 
the operation or following it.” 


A FEW weeks ago the Institute doctors were 
obliged to shorten a cat’s intestine, in 
order to discover how much of the intestine is 
necessary to maintain life. They took the same 
care of her as they would of a human being. A 
general anesthesia was administered by the 
best “ether man” in New York. I won’t men- 
tion his name, for fear of causing jealousy 
among his high-priced patients. Two nurses 
were present, and the cat received the equiva- 
lent of a five-hundred-dollar operation. In re- 
turn, she gave up four inches of her small 
intestine—and still lives to tell her kittens 
the story. 

“But how about these random and useless 
experiments that your opponents are always 
bringing up?” I inquired. 

“Td like to see anyone making a random or 
useless experiment around here,”’ snapped Dr. 
Flexner. ‘In the first place, we haven't got 
the time to waste on unessentials. Secondly, 
there are strict regulations applying to all 
institutions in the United States devoted to 
medical and biological (Continued on page 144) 
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Modern Noah’s Ark 
Fights Disease 
(Continued from page 143) 


research. The reports of random experiments 
are one hundred per cent false, and no antiv- 
ivisectionist has ever backed them up.” 
“Doctor,” I asked, “‘what single animal has 
proved most valuable in scientific experi- 
ments?” 
The scientist hesitated not a moment. 


“THE dog,” he replied. ‘‘In the first place, 
a good big dog is the nearest animal in 
size to a human being. His heart, lungs, ar- 
teries, and digestive organs are only a trifle 
smaller than a grown man’s. A dog’s blood 
pressure corresponds closely to ours, he eats 
just about the same food, and it affects him in 
practically the same way as it affects us. 

“* All these considerations bring him forward 
as a prime subject for experimentation. When 
we were working on a new theory of blood 
pressure in 1920, we gathered about four fifths 
of our material from dogs. We punctured a 
dog’s artery, clapped a sphygmomanometer 
(a pressure-measuring instrument) over the 
aperture, and watched the column of mercury 
rise as it was forced up by the pressure of the 
dog’s blood stream. Allowing for the differ- 
ence in heart-volume, we were able to figure 
from this experiment what the normal human 
blood pressure should be.”’ 

I learned that the same kind of thing hap- 
pens when investigators make experiments with 
diet. Take that disease of infancy called 
“rickets,” which occurs when certain food 
elements are missing. The Institute doctors 
couldn’t very well experiment with human 
babies, so they took the nearest thing on the 
market—a litter of pups. By feeding half the 
pups a balanced diet, and putting the other 
puppies on an experimental diet, they found 
out what element was needed to prevent 
rickets. And as a result there needn’t be any 
more bow-legged children. Three little dogs 
helped wipe out that defect in human structure. 

Dogs are also the logical animals to use in 
experiments with asphyxiating gas, drowning, 
and electric shock. The “prone-pressure” 
method of reviving gassed and shocked persons 
was first worked out on dogs. Science had 
to experiment on an animal with the same lung- 
wall resiliency as ours. So a dog was gassed, 
then revived by stretching him out flat and 
pressing his lung walls to obtain artificial 
respiration. He came to in grand style. 


NCIDENTALLY, while the Rockefeller 

scientists are making all kinds of discoveries 
about human diseases and their remedies, 
they’re also helping out the dog—making him 
happier and healthier. Here’s what I mean. 
There are certain diseases that affect both 
dogs and men. Tapeworm, rabies, jaundice, 
and hookworm are examples. Well, after 
wiping out these scourges for humanity, 
science has applied the same remedies to the 
faithful beast that helped find them—the dog. 
Investigators are now working on influenza, 
which is very closely related to distemper. 
And when they solve the mystery of influenza, 
there will be no more distemper in the dog 
world.” 

I asked Dr. Flexner to tell me about the great- 
est surgical experiment he had ever seen per- 
formed upon an animal. 

He reflected a moment. Then he replied; 
“‘Carrel’s famous transplanting operation, in 
which he exchanged the hearts of two fox 
terriers, was the greatest. 

“As you know, Dr. Alexis Carrel is a Nobel 
Prize winner for his surgical discoveries which 
enabled doctors to cut gangrene right out of 
the picture in the World War. Well, at the 
time of his famous transplanting experiment, 
Carrel was interested in removing limbs and 
organs from one animal and grafting them 
onto another. He had (Continued on page 145) 
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Modern Noah’s Ark 
Fights Disease 


(Continued from page 144) 


already grafted a leg of a dead fox terrier onto 
a living terrier, and was anxious to prove that 
the vital organs of human beings could be 
similarly grafted. But first. he determined to 
7 it on the dog.’ He had to invent his own 
technique for doing it—and here’s how he 
did it: 
“WO perfectly healthy fox terriers of the 
same age and size were placed on adjoin- 
ing operating tables, and fully anesthetized. 
No torture-table nonsense about Carrel, you 
understand. Then Dr. Carrel and his assistant 
made preliminary incisions over the hearts of 
poth dogs. The only thing to do was to 
the heartbeats of both animals until 
the operation was over. Special clamps, in- 
yented by Dr. Carrel, were placed over the 
yalves of the hearts, to prevent the blooc from 
coursing through. Working with the speed 
and skill of a genius, the heart of each dog 
was severed at the aorta, or large artery; then 
each was lifted out by Carrel’s own fingers, and 
transferred to the other dog. Nine minutes 
elapsed while Carrel sewed the hearts into 
nine minutes of heart inaction, during 


artificia) respiration. Then the clamps were 


Both animals lived to a ripe old dog age, and 

ntly never suffered any ill effects.” 

14 my numerous visits to the Rockefeller 

Institute, I saw several actual experiments in 

with animals playing a major réle in 

each case. Possibly the most interesting and 
valuable research now being carried on is the 
experimental work of Dr. James B. Murphy, the 
leading cancer authority in the United States. 

Dr. Murphy is experimenting with chickens 

in an attempt to discover the cause and nature 

of cancer. 

“TI use chickens because chicken cancer is 
similar to human cancer,” Dr. Murphy 
me. “Just now I’m trying to graft can- 

cer from one chicken to another, in order to 

prove a theory of mine.” 

Dr. Murphy led me to a group of his assist- 

ants who were injecting a small quantity of 

local anesthetic under a chicken’s wing. After 
this had been accomplished, Dr. Murphy took 

a tiny cross section of a cancer which had been 

removed from another chicken, and with a 

deft incision placed it deep in the tissue under 

the chicken’s wing. 

“If that chicken develops cancer, I'll be the 

most surprised man in the world,” said Dr. 

Murphy. “I’ve been building up her im- 

munity for six weeks, and I could swear that 

the cancer graft won’t take on her. But if it 
does—and stranger things have happened— 

it'll mean that I must begin all over again on a 

new hypothesis.” 


IROFESSOR John Dewey, of Columbia Uni- 
versity, once [said to me: “Few human 
activities pay such glorious and profitable 
dividends as vivisection. - Scientific men are 
under definite obligation to experiment upon 
animals, so far as such experimentation is a 
means of saving human life and increasing 
human vigor and efficiency.” 

That’s just about the attitude of scientific 
men all over the country. The greatest of our 
laboratory investigators realize that if laws 
are passed against animal experimentation, 
science will be completely paralyzed. In the 
words of Dr. Alexis Carrel to the New York 
Assembly : 

“If you lawmakers permit an ignorant and 
fanatical minority to stampede you into anti- 
Vivisection legislation, you will be setting 
society back 250 years. If laws are passed 
against vivisection, science may as well shut 
the doors of its laboratories, and let its instru- 








ments rust while disease runs wild.” 
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“You'd better watch your step—she’s 
some dancer.’’ 

Nothing daunted, I boldly asked her for 
a dance. To this day I don’t know where I 


got my nerve. For before I knew it, I was 
going through all my usual blunders, and then 
ee on her toes, bumpinginto other 
couples, and making a nuisance of myself generally. 

Red with humiliation, I suggested that we sit out 
the rest of the dance. 

“Now don’t say a word!’ she interrupted my 
apology. ‘I know exactly how you feel—I was in 
your class myself, not so long ago!” 

“What do you mean?” I was astounded. ‘Why, 
you're the best dancer here tonight!’ 

““Yes—tonight! But you should have seen me a 
month ago—I didn’t know one step from another 
until I took Arthur Murray’s home-study course.” 

That was a revelation to me. I sent for Arthur 
Murray’s five free lessons that very night. When 
they arrived I found the lessons so easy that in a 
few days I learned to do all the newest, most fas- 
cinating steps in the smart new manner—without 
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Structural Engineer Sheet-Metal Worker 
E’ectrical Engineer Steam Engineer 
Electrical Contractor Marine Engineer 
Electric Wiring Refrigeration Engineer 
Electric Lighting . R. Positions 
Eleetric Car Running Highway Engineer 
Telegraph Engineer Chemistry 
Telephone Work Pharmacy 
Mechanical Engineer Coal Mining Engineer 
Mechanical Draftsman Navigation () Assayer 
Machine Shop Practice Tron and Steel Worker 
Toolmaker Textile Overseer or Supt. 
Cotton Manufacturing 
Woolen Manufacturing 
Surveying and Mapping [jAgcriculture () Fruit Growing 
Bridge Engineer Poultry Farming 
() Gas Engine Operating Mathematics ([] Radio 


BUSINESS TRAINING COURSES 
Business Management Tusiness Correspondence 


Patternmaker 
Civil Engineer 


_tJIndustrial Management Show Card and Sign 
_j Personnel Management Lettering 
|} Traffic Management Stenography and Typing 


LJ] Accounting and C. P. A, me fs 
Coaching Civil Service 
Cost a Bailway Mail Clerk 
Bookkeepi Mail Carrier 


High School Subjects 
Iustrating () Cartooning 
Lumber Dealer 


Salesmanship 
Acivertising 


Name.. 
Street 
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If you reside in Canada, send this coupon to the 
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The Speediest Craft 
Afloat 


(Continued from page 21) 


Four years ago someone asked Gar Wood if he 
thought he could beat the Twentieth Century 
Limited, pride of the New York Central lines, 
down the river from Albany to New York—a 
distance of 143 miles. One fine day Wood left 
Albany at the same time the train did. Three 
hours and ten minutes later the train pulled 
into New York, where Wood had been waiting 
for twelve minutes. Averaging forty-five miles 
an hour, he had beaten the crack train. 

There is a rumor that Wood plans some day 
to make a power boat record from America to 
England. He does not wholly deny it. 

“It might be done some time,”’ he says. 
** All you need is a seaworthy power boat and 
you can be on your way. Of course, it would 
be prudent to make sure that no storms would 
be encountered. The boat would have to carry 
a lot of gasoline. But it could be done.” 


OOD carries his love for the water beyond 

his boat. He flies to New York on business 
in his own cabin seaplane, and continues from 
there down the coast, to his home in Miami 
Beach, Fla., for the winter season. 

“He can fly the ship, land, and take off as 
well as I can,” his pilot, George Cobb, casually 
told me. 

Gar Wood’s first job was piloting some 
““new fangled” gasoline boats that Govern- 
ment surveyors had brought to Duluth harbor, 
only to find that they couldn’t run them. 

His mechanical bent led him into the garage 
business. He took an agency for the Ford car, 
in the babyhood days of the since-famous 
Model T. But boats were his recreation, 
and he saved money to buy one. 


et FINALLY scraped $40 together,” he told 

“IT found a fellow in Joplin, Mo., 
who had a motor, so we got together and be- 
came the joint owners of a speed boat—a fast 
one, too, for 1903. I guess it made all of twenty 
miles an hour!” 

Wood was always inventing something. One 
day, not more than fifteen years ago, he stood 
watching a truck driver deliver a ton of coal at 
the garage. Particularly he was impressed by 
the amount of work it took for the perspiring 
driver to tilt the heavy dump body by turning 
a crank. The idea it gave him, had he but 
known it then, was to supply the money for his 
expensive speed boats in later years. 

He went home and drew a diagram of a pro- 
posed hydraulic hoist for dump trucks, and 
took it to an engineer. 

“How much lifting pressure do you expect 
to get with this?’’ the engineer asked. 

“T have enough to dump a truckload of 
coal,’’ Wood replied. 

“Well, the theory i is all right, but the prac- 


tice isn’t,” declared the engineer. “You'll 
never get enough pressure to lift a load of 
coal.” 


“‘I had been taught to believe only half of 
what I was told,’’ Wood says, “‘so I went home 
to talk it over with my wife. She said, ‘Go 


| ahead.’ I took $200 we had saved and spent 


it all in building a hoist for a truck. By 
George, it had a pressure of 350 pounds to the 
inch—more than enough to lift the loaded body 
and dump it! The next one I built exerted a 
pressure of more than 500 pounds.” 

Wood patented the hoist. Today he has a 
monopoly on the device. Instead of 500 
pounds, the hoist has been engineered so that 
it gremee a pressure of 1,800 pounds to the 
inch. 

Wood moved from St. Paul to Detroit and 
built a factory in 1914. The factory gave him 
all the money he could use, and the rest of the 
story is best expressed in his own words: 

“T had worked darn hard for years trying to 
make money and be useful to the world, so I 
decided to play with boats.” 
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Turn Your Talent Into Money 
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able new Circle ~~ of Drawing 
teaches you in half the usual time. 
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= 
Do You Know Your 


Carburetor? 


(Continued from page 82) 


ame ”? Gus told her. “But you know 
how sometimes the motor just barely turns 
over while you are waiting in traffic, and the 
next minute you're scooting down the road 
qith the motor humming like a bumblebee. If 
think about that garden spray again you'll 
see what I mean. If you push the handle back 
and forth real slow, you don’t get any spray at 
jl, and then when you work it faster, all of a 
it starts to work fine. If the carburetor 
worked like that the motor would stop every 
time you took your foot off the throttle. The 
throttle, of course, is just a valve that regulates 
the amount of air rushing through the car- 
puretor. Most all of the complications in a 
carburetor are to make it spray the right 
amount of gasoline into the air no matter how 
fast the air goes by. One way they get that 
result is to make the air passage around the jet 
real small. Then they fix it so all the air goes 
that small passage when the throttle 
isnearly shut. As the throttle is opened, more 
and more air is drawn in through another valve 
that opens in proportion to the amount of 
getion. In some carburetors they use two 
iets. One works all the time whether the motor 
is idling or racing, but the other only works 
when the throttle is open and lots of air is 
rushing through the carburetor. That’s the 
way the carburetor on this car is made. 


years about all there is to the theory of 
carburetors,’ Gus went on, “except about 
the float chamber. You know how nice your 
garden spray works when you have just the 
right amount of liquid in it. The carburetor is 
the same, and to keep just the right amount of 
‘eon in it all the time, this float chamber 

keeps the level of gasoline always the same 
no matter how fast or slow the gasoline is 
drawn through the jets. The float inside it 
works a needle valve, so when the gasoline 
flows into the chamber and lifts the float it 
shuts the valve. When gasoline is drawn out 
of the float chamber the float naturally drops a 
bit and opens the valve again, and more 
ine runs in.” 


“Now when I get stuck all I’ve got to do is 
turn those funny little knobs to get a better 
justment and it'll start again just as easy!” 
“That’s just exactly what you mustn’t do,” 
Gus commanded. “The first thing you do 
when you get stuck on the road is to see if 
you've got any gas in the tank. Then you can 
tickle this float button and if gasoline runs out 
of the bottom of the carburetor look for the 
trouble somewhere else. Chances are ten to 
one it isn’t in the carburetor at all. Lots of 
people think the carburetor is to blame for 
most stops on the road and right away they 
start tinkering with it till they get it all out of 


* ABOUT all that can happen to a carburetor 
4 is to have the jets get clogged or the float 
2; leak and sink. Generally you can clear 
jets by jamming your foot on the 
throttle and pulling the choke all the way on 
for a couple of seconds. The extra suction 
drags the dirt or water right through. 
“There’s no way to fix a leaky float except to 
take it out and solder the hole, but usually the 
motor will keep on running after a fashion so 
you can get to a service station, anyhow. 
“Now run along, young lady. Joe and I have 
& job that’s got to be finished before noon. 
t now you know more about carburetors 
most men do! Drop in again and we'll 
up some other part of the car. 
“Well,” he remarked to Joe as Marianne’s 
Meadster rolled through the doorway, ‘“‘as I 
you before, it’s just a matter of knowing 
more than the dog!” 





ees 


“Tsn’t it just too thrilling!’’ said Marianne. 













Grind it as you find 
it. Mower slips into 
sharpener without 
being dismantied, 
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The‘‘ideal’’ Lawnmower 
Sharpe machine that sharpens 
all makes of mowers perfectly, scientifically 
without taking the mowers apart. Just pick 
up the mower, set it in the “Ideal’’, make a 
few simple adjustments and proceed to 
sharpen. In 15 minutes the mower is ready 
for the lawn, and you have made $1.50 to 
$2.00—depending upon the charge you fix. 
No training required, and machine set up in 
a few minutes. Plug into light socket and 


ened. No town too small. R.S. Newcomer, Vinton 
Ja., writes: ‘‘People come from miles around and 
other towns to get their mowers ground.’’ 

e ‘‘Ideal’’ earns money the year round, 


too. Sharpens skates—all kinds—perfectly. 

C. S. Coburn, Little 
Rock, Ark., "isi ™thaty 
ener earn enoug'! in worth. “a ~~ § 


for itself and $1857 wo 
ditional machinery. 
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SHARPENING LAWNMOWERS 
SPARE TIME WITH THE “IDEAL” 
LAWNMOWER SHARPENER 


You've 
Man, Why Don’t You Do That? <0 the 
chance—the same chance as W. T. Moore, Twin Falls, 
Idaho, who made $1200 net profits in 90 days—the same 
chance as Walter Wever, Mk ‘ 4 
$1000 in 4 months—the same chance as hundreds of others 
who have reaped rich rewards with this efficient lawn- 
ner ‘8.9, wonderfully simple mower sharpener. 
Use Your Spare Time. 
Ideal in your basement and earn $4 to $6 an hour evenings 
and Saturday afternoons. E. W. rmi 
Mich., writes: ‘‘Five years ago I bought an Ideal Shar 
ener on which I have ground over 5, 
the last few weeks I worked at my trade, machinist, full 
time 9 hours a day. I also ground 97 mowers which netted 
me $114.10 clear gain.” 





933-956 Bell St., 


Send me the book that tells me how I can make my i 
spare time worth $4 to $6 per hour. r 













iddletown, N + who made 


If you work at 
a trade, put an 


ck, inaw, 


lawnmowers. In 


start to sharpen. 

You Make Money Right Away. {nev. 
Hundreds of dull mowers Stillwater, Minn., writes: “We set the machine up 2 weeks 
: * are waiting to ago Friday; since that time have sharpened 102 mowers.” 
in your local ity be sharpened. That's close to $200 in Kearney’s et for 2 weeks’ work! 
Owners are looking for a place to get them sharp- Our Free Book Tells You How oo gd a 


others have made themselves independent — built substantial 
permanent BIG PA 
Grinder. Send for this book today—It’s free. 


YING businesses with this Ideal 


SIGN THIS AND MAIL TODAY 


THE FATE-ROOT-HEATH CO. 
Plymouth, Ohio, U.S.A. ! 
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ELECTRICITY 


Graduates in Constant Demand at Big Salaries 
Intensive, practical training. Low Tuition Rates. Diplo- 
ma in 1 year. Engineering degree in 2 years. Special 12 
weeks’ courses. Aviation Electricity. No time wasted. 
Expert instructors. Extensive modern ipm ree 
employment service for graduates. Part-time -work 
secured during training. 28th year. 

Write for illustrated Catalog 

FINLAY ENGINEERING COLLEGE 

1001-B Indiana Ave. Kansas City, Mo. 


“STAMMERING| 


ls Guse and Gire * 


You can be quickly cured if you stammer. Send 10 

cents, coin or stamps, for 288-page cloth bound book 

on Stammering and Stut —. It tells how I cured 

myself after eeremeriog and Stuttering for 20 years. 
BENJAMIN 
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Learn Cartooning 


At Home—in Your Time 
The famous Picture ChartMethod 
of teaching original draw has 
opened the door of success for hun- 
dreds of beginners. Whether you 
think you have talent or not, send 
for sample chart to test your abil- 
ity, and examples of the work of 
students earning from $300 
rt week. Please state your age. 

HE LANDONSCHOOL 
1451 National Bidg., Cleveland, 0. 








A Business of Your Own 
plating auto pacts, reflectors, bathroom fixtures, 
finishing mirrors, beds, chandeliers; by new method 
No capital or experience required. Simple plan of 
manufacturing at home starts you in big money-making 
business. Outfits furnished. Free particulars and 


proofs. 
GUNMETAL CO. 
. DECATUR, ILL. 
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Steady Job? 


RAILWAY POSTAL CLERKS 


MAIL CARRIERS 


(City and Rural) 


$1700 to $3000 Year— 


MEN —BOYS, 17 UP S¥°IMiMEDIATELY 
Paid Vacations. 


Steady Work. No Layoffs. 




















FRANKLIN INSTITUTE 
Dept. R274, Rochester, N. Y. 
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Here's big pay 
work 

dine 

almost 


ijomance 


RADIO needs more 
trained men/~ ~ 


Don’t slave age life away in a no-future job. 
making $25, $35. or $40 a week. You're foolish 
to be satisfied with less than $50, $60 or $75 a 
week for more than the short time it takes to 
get ready for Radio. That’s what the good 
Radio jobs pay._ And $50 to $60 a week is only 
the beginning. Many jobs pay as high as $200 a 
week. Radio needs more well-trained men badly. 
Hundreds of fine jobs are opening every year. 


Radio’s Big Growth Can Put YOU 


Ahead Fast 


Over 300,000 jobs have already been made by 
Radio’s growth. the next few years 300, 
more should be made by its present fast pace. 
Big growth—that’s what puts a fellow ahead 
fest. I have doubled and tripled salaries. I’ve 
shown hundreds how to make more money_in 
Radio than they could make in other fields. Let 
me show you how to do it also. 


I Will Train You at Home in Your 
Spare Time 


You don’t have to leave home to learn to be a 
Radio Expert. My 50-50 method of training— 
one-half from lesson books and one-half from 
practical experiments using Six Big Outfits of 
ports I give without extra charge, makes learn- 

g at home easy, f ating. It’s unequaled. 


It needn’t cost vou a cent to learn either. 


writes. “Hardly a 

by that I don’t make $15 to 
ank Golden, 329 

Newark, N. J., 
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t the slightest obligation. 
J. E&. SMITH, President, 
Dept. 
National Radio Institute, 
Washington, D. C. 
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“Da Vinci Did It First” 


(Continued from page 44) 


could be read only with the aid of a mirror. 

Many pages were found to be filled with 
notes on soaring birds and sketches of proposed 
flying machines. Some of these notes indicate 
that he invented the parachute and also de- 
signed a toy utilizing the balloon principle two 
and a half centuries before the brothers Mont- 
golfier, who are credited with the invention of 
the balloon in 1783. 

The first bat-winged machine he designed 
was to be made of bamboo, pine, and taffeta, 
starched to make it air-tight. It was to have 
flapping wings operated by hand. Later, he 
designed a craft to be lifted by a propeller run 
by a spring motor. There is no authentic rec- 
ord that Leonardo ever made a trial of his 
proposed machines, but, after studying the 
plans, John William Lieb, an American me- 
chanical engineer, has said: “Leonardo da 
Vinci stopped just short of practical results 
owing to the lack of a modern motor.” 


HE story of how Leonardo became fas- 

cinated with the idea of flying throws light 
upon the extravagant spirit of his time. Fora 
festival, he had designed a huge golden lion 
actuated by springs to walk up to honored 
guests and deposit flowers before them. This 
brought him great popularity at court. One 
day the idea occurred: “What a sensation I 
could cause if I flew over crowds at a féte in 
hot weather, sprinkling snow taken from a 
mountain top!” The result of this bizarre idea 
was his discovery of the law of gravitation. 
For, long before Newton, his aerial investiga- 
tions led him to the conclusion that ‘‘a weight 
seeks to fall to the center of the earth by the 
most direct way.” 

From Florence, Leonardo was invited to the 
court of Milan to play the harp and sing his 
own compositions. While there, as a further 
tribute to his versatility, Caesar Borgia made 
him military engineer in charge of canals and 
waterways. In this capacity, he formulated 
some of the earliest laws relating to hydraulics. 
He planned a canal from Pisa to Florence, di- 
verting the waters of the Arno. Two hundred 
years after his death it was constructed exactly 
as he had projected it. 

To speed the work of canal construction, he 
designed a unique “ox-shovel.’”’ At one end 
of a rope over a pulley on the framework of the 
machine was attached a huge basket; on the 
other end a platform. The basket was lowered 
into the excavation, the platform rising to the 
level of the canal bank. When the basket was 
full of earth, an ox was led on the platform. As 
it sunk under his weight, the basket rose and 
was swung out and dumped on the canal bank, 
much as a modern steam shovel operates. The 
ox walked up an incline to repeat the process. 


AS MILITARY engineer, Leonardo’s orig- 
inal mind planned a huge armored car 
similar to the modern tank, and suggested 
placing vanes at the rear of projectiles as is 
done with aircraft bombs of the present. His 
design for a steam cannon, in which the ball 
was to be ejected by a piston operating in a 
cylinder, was the direct forerunner of James 
Watt's steam engine. 

Mechanics he called the “paradise of sci- 
ences.”’ Tired from his painting, he continually 
found relaxation in his tools and in devising 
new machines. One of his most ingenious in- 
ventions was a spit for roasting meat before a 
fire. A fan mechanism that turned the spit was 
moved by the hot air rushing up the chimney. 
Thus the spit automatically turned rapidly 
when the fire was hot and the meat in danger 
of burning, and more slowly when the heat 
died down. 

No human being could carry out all the de- 
signs of Leonardo’s untiring brain. He planned 
much that he never had opportunity to try. 


But time has revealed that invari : 
ideas were steps in the right dineaa™ 7 hie 

One of his drawings shows a proposed auto. 
mobile which was to be run by a spring motor 
Another reveals a diving suit in which air was 
to be supplied to the occupant by a tube, asin | 
modern suits. He designed a life belt which 
could be inflated in an instant in case of shin: 
wreck. Wire rope was suggested by him and 
he thought of using jewels for bearings. Hig 
“camera obscura’ mechanism forms the basis 
of all cameras. Machine shops everywhere 
fight friction by means of roller bearings, first 
thought of by Leonardo. Such were the prod. 
ucts of his hours of “‘leisure.”’ 

Early in the sixteenth century he drew a 
map of the globe, said to be the first to include 
America, and also showing an Antarctic Cop. 
tinent. It was this type of map that was used 
by Magellan and other early navigators. Even 
before Columbus sailed from Spain, Leonardo 
not only maintained that the earth was round 
but calculated its diameter to be more than 
7,000 miles. The actual diameter, as now 
accepted, is roughly 7,900 miles! 

Fossils, which he picked up on the moun- 
tain sides, were called unusual mineral for. 
mations by his friends. He correctly declared 
them to be skeletons of animals. His theories 
as to wave motion and ocean currents have 
been shown to be largely correct. 

Leonardo had more exact knowledge about 
the human body than any other man of his 
day. In preparation for his paintings, he dis- 
sected bodies and plumbed the secrets of the 
human organs until he was able to write clear 
dissertations on the theory of nutrition, on 
nerve cells, on blood vessels, and on hardening 
of the arteries. Before Harvey, he understood 
about the circulation of the blood, although he 
did not know how it was accomplished. 


Mot botanists now agree that the age of a 
tree can be told by counting the rings ina 
cross section of the trunk. Leonardo’s sharp 
eyes are said to have been the first to discover 
that fact. Another important discovery he 
made in the field of botany was#the principles 
of phyllotaxis, or the laws governing the dis- 
tribution of leaves on an axis. 
Before Copernicus, Leonardo wrote: “The 
sun does not move!” and proclaimed that the 
earth rotates about it. A century before Gali- 
leo, he proposed a telescope, making a note on 
his manuscript: “Construct glasses to see the 
moon magnified.” Before Bacon, he pro- 
pounded the important law of inductive reason- 
ing, saying: “‘Without experience, there can be 
no certainty.” Two centuries before Amon- 
tons, he formulated laws relating to friction. 
It has been truly said: “Leonardo da Vinci dis- 
covered twenty laws, a single one of which has 
sufficed for the glory of his successors.” 
During his last years, the constant warfare 
of Renaissance Italy exiled Leonardo to 
France, where he was received with honor at 
the court of King Francis I. When he died in 
1519, at the age of sixty-seven, a clause was 
found in his will that reflected that thoughtful 
kindness which had characterized his life. It 
provided that sixty poor men should be hired 
to act as candle bearers at his funeral. 
Up to his last days he was busy painting and 
studying. This was as he had wished. “Asa 
well-spent day brings happy sleep,”’ he had 
yond said, “so life well used brings happy 
eath.”’ 


VERY radio fan will be interested in 
the unusual receivers submitted in 
our prize contest for builders of one-tube 
sets. Names of the prize winners 
descriptions of their original creations 
will be published in next month’s issue. 





——_ 





. 







































































gasvuErTe 4 Oh CEU ESTEBSEZSe= oe 


64 Anoka 2 of oP we 





ciples 
e dis- 


“The 
at the 
 Gali- 
ote on 
2e the 

pro- 
ason- 
an be 
\mon- 
ction. 
“i dis- 


h has 


irfare 
o to 
or at 








MONEY MAKING OPPORTUNITIES SECTION 








At the right is a view of my draft- 
ing and specification offices where a 
large staff of experienced expertsare 
in my constant employ. 












All drawings and spec- 
ifications are  pre- 
pared under my per- 
sonal supervision. 
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Protect Your Ideas 
Take the First Step Today—Action Counts nventors 


If you have a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent ¢ 
Registered Patent Attorney AT ONCE. Every year thousands of applica- 
tions for patents are filed in the U. S. Patent Office. Frequently two or 


more applications are made for the same or substantially the same idea 


(even though the inventors may live in different sections of the country 
and be entirely unknown to one another). In such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no 
— 
—— 
— 
— 


time. Get in touch with me at once by mailing the coupon below. 


Prompt, Careful, Efficient Service 


This large, experienced organization devotes its entire time and attention 
to patent and trademark cases. Our offices are directly across the street 
from the U. S. Patent Office. We understand the technicalities of patent 
law. We know the rules and requirements of the Patent Office. We can 
proceed in the quickest, safest and best ways in preparing an application a 
for a patent covering your idea. Our success has been built on the pe 
strength of careful, efficient, satisfactory service to inventors and trade- 
mark owners located in every state in the Union. 


Strict Secrecy Preserved— Write 
Me in Confidence 


All communications, sketches, drawings, etc., are held in strictest confidence in strong, 
steel, fireproof files, which are accessible only to authorized members of my staff. 
Feel free to write me fully and frankly. Itis probable that I can help you. Highest 
references. But FIRST—clip the coupon and get my free book. Do THAT right 


. No Charge for Information 
On How to Proceed 


The booklet shown here contains valuable information relating to patent 
procedure that every inventor should have. And with it I will send you 
my “Record of Invention” form, on which you can sketch your idea and 
establish its date before a witness. Such evidence may later prove valu- 

























CLARENCE A. O’BRIEN 
Registered Patent Attorney 


able to you. Simply mail the coupon and I will send 
a you the booklet, and mercial Ban ° 
the “Record of Invention” form, together with detailed information on how enti anon 
to Proceed and the costs involved. Do this NOW. No need to lose a Wedingtem, SS 
minute's time. The coupon will bring you complete information entirely —OR— 
without charge or obligation. Suite 1106 Woolworth Bid 

juite oolwo: S-, 


Cl * New York City. 
arence A. 8) Brien rune Loang, me — ‘a bee, a ex to —_ , rae 
Registered Patent Attorney or obligation on my part. 
Member of Bar of: Supreme Court of the United Stat 
Court of Ap ls, District of Columbia; emery mag TRIO 5 oo 6.05 0 000s s 00 0biv0n sc 6090990008 8010 6400 oO RROOES 
District of Columbia; United States Court of Claims, 


PRACTICE CONFINED EXCLUSIVELY TO 
PATENTS, TRADEMARKS AND COPYRIGHTS ‘ 


(Important: Write Plainly and Address Office Nearest You) 


































































































-+ invites You to 
Join Him in 


AVIAt 


THOUSANDS OF AIR. AND 
fea; Ce] ti, fomeeie)-3-ma. /-\aagl, lem 


Now you can get into AVIATION quickly and easily! My 
new, practical, amazingly easy home-study course prepares 
you quickly to fill any one of the thousands of aviation jobs 
now open. to $250 a week— in a fascinating ground 
job or as a skilled flyer. I help you find your place in Aviation 
—I train you to succeed quickly. 


Learn the Principles at Home 
Then FLY IN DAYTON 


Start to learn at home in your 
spare hours; then if you want to 
learn actual flying, I'll bring you 
to Dayton, where you will be 
taught flying at one of America’s 
finest air ports. Experience not 
needed. Aviation—the world’s 
fastest growing industry—is call- 
ing you now! Take the first easy 
step— Rush coupon for my BIG 
FREE BOOK. 





Lafayette Escadrille, 
decorated with Legion 
of Honor and War| 


Cross. He will teach) 








you all he learned ™. 
about Aviation on the a. i! Geckwelt, 
battlefields of France. The, Dayton 
Mail coupon now! ) p= A 
Dayton, Ohio 


r Major Rob’t. L. Rockwell, 

The Dayton School of Aviation, 
Desk G-3, Dayton, Ohio. 
Dear Major: I want to get into Aviation 
now. Please send your FREE BOOK at 
once. 









Become a musician so quickly as 
b) to astound everyone. Learn by play- 

ing real music—instead of tiresome 
“exercises.” You'll soon become the 
most popular person in your ‘‘set.”’ 


New Easy Method 


Nothing else like it for thoroughness 
and rapidity. So simple that young and 
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Mandelin Piccele| WY to become a veritable master 
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Culture U. S. SCHOOL OF MUSIC, 
Drumsand Traps} 86 Brunswick Bldg.,N.Y.City 
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| usually are in the form of oval or tunnel-shaped 
chambers made of bits of grass interwoven with 
silk. Major Hingston watched ants driving one 
of the “‘cows’’ up a stem toward its shed. They 
coaxed it on, urging it from behind with their 
antennae, just like human cattle drovers! If 
it tried to turn back, they pushed it; if it went 
off along a side stem, one of the pair ran out 
beyond it and drove it back to the right road. 

One day, he found on the branch of a tree a 
**stable”’ in which the wind had torn a large 
hole. The “cattle” were escaping down the 
tree. Four ants went quickly after the runa- 
ways, got below them, and cut them off! They 
probed them with their antennae, bit at them 
with their jaws, and drove them back to the 
damaged shed. They got them in, guarded 
the opening for a while, and later in the day 
repaired the hole! 

Judgment and resourcefulness of a dif- 
ferent order were shown in the doings of a 
tribe of powerful excavating ants. Major 
Hingston watched at their clever construction 
work 4,000 feet up in the Himalayan Moun- 
tains. 


‘THE ants had made a nest on the side of a 

bank. The ejected earth ran down from it 
in a steep chute, like a landslip on the face 
of a hill. As each ant carried out its load, it 
slipped on the loose material and tumbled to 
the bottom of the slope. But the builders 
refused to be defeated. After some days of 
slipping and falling they devised an ingen- 
ious plan. They constructed a parapet! 

This is how it was done: One particular ant 
collected pebbles near the foot of the slope, 
dragged them up, and spread them out in 
the form of a platform at the top, just outside 
the mouth of the nest. On this parapet the 
excavators could walk with safety, and after 
that not one of them fell down the slope! 

Similar ingenuity is demonstrated in the 
nest-building activities of the red tropical tree- 
ant, which builds its house by drawing leaves 
together and fastening their edges with silk. 
The ants stretch across from leaf to leaf, 
gripping the edge of one leaf with their jaws, 
the edge of the other with their hind legs. 
Then they pull, and the leaves come together. 
If the leaves are so far apart that single ants 
cannot span the gap, the workers link them- 
selves together in pairs. One grips the other 
by the waist, and: in this way they almost 
double their length. If the gap is still wider, 
three or even four join the chain. 


‘THE pulling is done with fine teamwork. 
The ants range themselves side by side like 
little soldiers. The jaws of all grip one edge; 
the hind legs of all grip the opposite edge. 
Together they haul, like sailors hoisting the 
mainsail on a ship. 





Then comes the stitching! Ants cannot make 


| silk themselves, but their larvae possess it for 


cocoon-making purposes. Now, as soon as the 
leaves have been drawn together, an ant ap- 


| pears with a larva in its jaws. It lifts the larva 





from side to side and gently applies its head 
to the edges of the adjacent leaves. Wherever 
the larva touches a leaf it attaches a thread of 
silk. One of the most wonderful features of 
this performance is that the tiny larva actually 
codperates with the ant! It never neglects to 
affix a thread, and bends its head to the leaf 
each time it is lowered by the ant. This 
process continues for days! When one larva is 
exhausted, another is brought. Millions 
of threads are woven back and forth in this 
manner, and in the end the leaves are firmly 
“sewn” with a strong white layer of silk. 
Speaking of teamwork, one of the most 
amazing manifestations of manlike intelligence 
in ants is the relay system several species em- 
ploy in battle and on the hunt. The foraging 


Do Insects Think Like Men? 


(Continued from page 26) 


———$___ 


ants of South America enter a house 
in regular files to the rafters, and there 
and capture cockroaches. Then they pitch 
their victims to the floor, where another = 
lar file of “‘porters”’ has been waiting. 
carry the cockroaches to the nest as fast 
the “‘hunters”’ pitch them down! $: 
The lobopelta, a Central Indian ant, adopts 
a similar method in its wars with the termites 
(white ant). In plundering a termite’s n 
they arrange themselves in a double stream, 
One stream advances to battle and kills the 
termites. The other stream picks up the dead | 
victims and carries them off to the nest! | 


NEXt in intelligence to the ant comes the 

hunting wasp, which shows remarkable 
ingenuity in tracking and catching its prey 
One species, the ammophila urnaria, which | 
stores caterpillars in its nest, makes use of g 
stone as a hammer! Two American entomolo- 
gists watched this wasp closing her nest. First 
she filled the burrow level with the ground, 
and brought some grains of dirt to the spot. 
Then came the amazing act. The wasp picked 
up a small pebble in her mandibles and used 
it as a hammer to pound the grains of dirt, 
thus making the spot as firm and even as the 
surrounding surface! 

Even caterpillars have intelligence. The 
common white cabbage caterpillar can craw] 
with ease on any rough object. But when 
placed on a slippery surface, such as a piece 
of glass, it immediately manufactures a ladder 
of silken threads from the glands in its mouth! 

Several tests indicate that the lowly cock- 
roach is actuated by at least a gleam of reason. 
An English investigator recently divided a 
cage into two chambers, one dark and one 
light. In the light chamber, he placed a num- 
ber of cockroaches which, prompted by their 
natural preference for dark corners, immedi- 
ately hustled off to the unlighted compart- 
ment. But here they received a tiny electric 
shock. The insects soon learned to remain in 
the light. A Russian naturalist taught cock- 
roaches to walk a very narrow bridge over a 
basin of water. 


WONDERFUL example of purely in- 

stinctive knowledge of insects is the way 
spiders keep from committing suicide in their 
own webs. To avoid being caught in the sticky 
snare it prepares for other insects, it carefully 
oils its body with a substance it squeezes from 
its salivary glands. This is applied only on 
those parts that are likely to touch the web— 
the legs, the spinning apparatus at the end of 
the abdomen, and the mouth. 

The marvelous instinctive knowledge of 
anatomy displayed by the wasp in paralyzing 
its prey is almost sufficient to make a surgeon 
turn green with envy! It stings its victim in 
the nervous ganglia and injects a fluid which 
acts like an anesthetic. Thus it paralyzes the 
nerve tissue while keeping the prey alive for 
its larvae! 

Do insects possess intelligence? Major 
Hingston’s conclusion is that the insect mind 
operates in much the same way as that of 
man. The chief difference is this: Every ani- 
mal, man included, possesses two sets of men- 
tal activity—one instinctive, automatic, in- 
nate; the other intelligent, plastic, and ac- 
quired. Instinct predominates in the insect 
mind; intelligence in the mind of man. 


ARE you planning to build a home of 
your own? If so, you won’t want to 
miss our helpful series of articles giving 
expert advice on how to choose t 

right materials and equipment. Next 
month’s article will give valuable in- 
formation about selecting roof mate- 
rials. 





————— 
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“J Was Almost 


Cannibal Stew!”’ 


(Continued from page 43) 





suldenly, like a flash of lightning, a beam of 
‘ant light shot from the projector and 
glashed against the screen. Many of the 
ibals cried aloud at this, and some darted 
wer. But the majority, fascinated by the 
| voade shiveringly stood their ground and 
The next event was absolutely beyond their 
gmprehension. Nagapate himself appeared 
lon the screen! His life-size figure walked up 
‘igfront of his people, bowed, and grinned. But 
was the real Nagapate sitting on the 
in front of the screen! 
A howl of amazement burst from the sav- 
Some fled in terror. Others swayed to 
go fro with astonishment and fear. 
It was the greatest thrill in my life! I had 
the tribe that without even hurting 
them I could disembody their spirits and make 
them walk in thin air! From that moment on 
te paid me all the homage due a chief 
nore powerful than he. 


ARLY in 1923 I led an expedition to the 
er northern frontier of British East 
Africa and established a base camp in the 
gater of an extinct volcano just over the bor- 
der from the southern edge of. unexplored 


Four years I worked out from this base, 
photographing wild life in its native haunts, 
studying African game: lions, leopards, ele- 
ts, baboons, rhinos, giraffe, buffalo, oryx, 
kudus, ostriches, wildebeeste, kongoni, ga- 
ules; cheetah, and okapi. 

My sole white companion in most of these 
adventures was Mrs. Johnson. Experts say 
(sa is one of the finest rifle shots in the world, 
and I can quite agree with them. Usually I 
worked unarmed, cranking away at the cam- 
era, while Mrs. Johnson gaged how close she 
dare let death approach. Many a time I have 
thanked God that Osa held the gun. 

One morning on safari (meaning expedition 
in Swahili) I began to pick up bits of low 
conversation from the natives with us. They 
were speaking of the dreaded Simba—the na- 
tive word for lion. Just then, as if fate chose 
to endorse their apprehensions, there appeared 
right ahead of us on the rough floor of the 
desert the brownish shape of a huge crouching 
lion. 

The lion’s tail was switching about like a 
flag in the hands of a railway guard—his 
warning signal. He was furiously angry at 
our intrusion. 


| KNEW enough about lions not to go on. 
Quickly I had my native porters set up the 
big camera. Osa, who weighs only 110 pounds, 
stood between us and the lion. Any minute 
he might charge. Only a shot in the center 
of his brain or squarely in his heart would 


stop him. 

Searcely had I started to crank than the 
beast began to advance. His tail was now 
fipping violently from side to side; and now 
and then he gave vent to a harsh roar of fury. 
He didn’t charge at once. He seemed to be 
working himself up into an uncontrollable rage. 
Finally he could no longer resist his desire to 
sanihilate us. 

A lion charges at a speed unequaled by an- 
other wild animal. It has been estimated that 
he covers the last hundred yards of his charge 
in about three seconds! 

I can’t say I enjoyed standing there turning 
my crank during that rush. It was the most 
beautiful, yet terrifying sight I think I have 
ever seen. The lion looked as big as a full- 
wn bull as he came tearing down upon us, 
mane flying and his dripping teeth bared 
for the final death-dealing assault. 

Osa did not flinch. (Continued on page 152) 








OUR OFFE « FOR THE PROTECTION 

OF YOUR INVENTION 
YOUR FIRST STEP—The inventor 
should write for our blank form 
“RECORD OF INVENTION.” 
Before disclosing your invention, a 
sketch and description should be 
made on the blank sheets of our 
“Record of Invention” and signed 
by the inventor and witnessed, sent 
to us, and we will place it in our 
fireproof secret files. We will also 
give our opinion as to whether the 
invention comes within the Patent 
Office definition of a patentable in- 
ventiqn. This “Record of Invention” 
will serve as “proof of conception” 
until the case “can be filed in the 


VICTOR BUI ° 
Our New Batding Nosrly-Oppeaie U.S. Patent Office. There is no charge 
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P Off ial ~ ° ° ° 
—Enertae or obligation for this service. 


Our Five Books Mailed Free 


to Inventors 
Our Illustrated Guide Book 
HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. Patents. Our Methods, 
Terms, and 100 Mechanical Movements illustrated and described. 


OUR TRADE-MARK BOOK 


Shows value and necessity of Trade-Mark Protection. Informa- 
tion regarding TRADE-MARKS AND UNFAIR COMPETI- 
TION IN TRADE. 


OUR FOREIGN BOOK 


We have Direct Agencies in Foreign Countries, and secure Foreign 
Patents in shortest time and at lowest cost. 


PROGRESS OF INVENTION 


Description of World’s Most Pressing Problems by Leading 

Scientists and INVENTORS. 

ALL COMMUNICATIONS AND DATA STRICTLY CONFIDEN- 

T oe AND INFRINGEMENT SUITS PROS- 

ECU ; 

DELAYS ARE DANGEROUS IN 
PATENT MATTERS 


WHEN THE INVENTOR WISHES APPLICATION FILED WITH- 
OUT DELAY HE SHOULD HAVE HIS CASE MADE SPECIAL 
IN OUR OFFICE to save correspondence, secure protection and early 
filing date in Patent Office. He should send us a model, sketch and 
photograph with a description of his invention together with $25.00 on 
account. We will make an examination of the U. S. Patent Office records 
to learn whether the invention is patentable. If it is we will prepare the 
official drawings immediately and forward them for approval and execu- 
tion. If the invention is not patentable we will return the fee less the 
cost of the examination. Our Large, Comprehensive Organization has 
been established for 30 years and offers Prompt, Efficient and Per- 
sonal Service by experienced Patent Lawyers and Draftsmen. We shall 
be glad to have you consult us or to answer any questions in regard to 
Patents, Trademarks or Copyrights without charge or obligation. 


PAYMENT OF FEES IN INSTALLMENTS 


It is not necessary that the total cost for the preparation and prosecution of a patent be paid in one 
payment. Our custom is to permit our clients to pay for their applications in three installments as 
the preparation of the application progresses in our office. This plan makes the payment easy for 
the inventor. 

Highest References—Prompt Service—Reasonable Terms 
WRITE TODAY 




























































FREE VICTOR J. EVANS & CO. 


COUPON Registered Patent Attorneys: Established 1898 


sececccesssesas€ MAIN OFFICES: 690 Ninth St., Washington, bc. 

RAN : Bldg., New York City; 1640-42 C Bldg., Chicago, 
fie See oe ee $28 Fidelity Phila’ Trust Bldg.. Philadelphia, Pa.; 
1010 Hobart Bldg., San Francisco, Calif. 

Gentlemen: Please send me FREE OF CHARGE your books as described above: 
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‘“} Was Almost 


Cannibal Stew!’ 
(Continued from page 152) 
his ears spread wide and his mighty feet shifted 


in irritation. He began that peculiar swaying 


tag is indicative of an elephant’s TR ADE-M ARKS . DESI GC NS 
soe the old bull snorted. No doubt th T 

ironies ‘for his fellows to stand by c FOREIGN PATENTS 

charge, for, a few seconds later, he moved for- 


ward in a slow and stately stride. The stride 


became an even trot. Then, as a trained 
phalanx, the whole herd charged. 
It was what I wanted, but I hadn't counted ; @ 


on the beasts flying off the handle so quickly. 


Bey net have been in a bad humor from PATENT ATTORNEYS 


ginning. For their trumpetings now told 


determined t ke short k - . . ; ; ; 
essiasgd aostem whe hed faster- Associated since 1846 with the Scientific American 








rupted their meal. 

Osa cranked away for all she was worth. 
She cot wae I a. re oe ae a SCIENTIFIC AMERICAN BUILDING ScrENTIFIC AMERICAN BUILDING 
i 00 ourseives to ge e film firs ; . 
~ see aun lives mens | 24 W. 40th St., New York City Washington, D. C. 

RAN at top speed. Sometimes we had been Tower BuILDING Van Nuys BuiLtp1nG Hosart BurtpInG 
waving our arms. But this time I was too 


frightened to do more than stare at them. I 
tried to dodge. But the bull swerved almost 
as quickly as I. At a loud snort from him the Crk GOETD 
other elephants spread out slightly, covering 
any further such maneuvers I might attempt. 


vi lephants by yelli ' 
ee et eae det t on on | Chicago, Ill. Los Angeles, Cal. San Francisco, Cal. 
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“There’s One Man 
We're Going to Keep” 


“Ep Wrison, there, is one of the most ambitious men 
in the plant. I notice that he never fools away his 


spere time. He studies his International Correspon- 
dence Schools course every chance he gets. 

“Tt’s been the making of him, too. He hasn’t been 
here nearly so long as Tom Downey, who was laid off 
yesterday, but he knows ten times as much about this 
business. 

‘I’m going to give him Tom’s job at a raise in 
salary. He’s the kind of man we want around here.” 


Tiow do you stand in your shop or office? Are you an Ed 
Wilson or a Tom Downey? Are you going up? Or down? 

No matter where you live, the International Corre- 
spondence Schools will come to you. No matter what your 
handicaps or how small your means, we have a plan to 
meet your circumstances, No matter how limited your 
previous education, the simply-written, wonderfully-illus- 
trated L. C. 8. textbooks make it easy to learn. 

This is all we ask: Without cost, without obligating 
yourself in any way, put it up to us to prove how we can 
b you. Just mark and mail this coupon. 

~ INTERNATIONAL CORRESPONDENCE. SCHOOLS 

he Universal University’ 
Box 7628-F, Scranton, Penna. 

Without cost or obligation on my part | ay re me 
a copy of your 48-page bookle Whe Win ns and Why,” 
and tell me how I can quality or the tion, or in the 
subject, before which I have marked an 
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Architectural Draftsman(J Aviation a 

Building Foreman Plumber and Steam Fitter 

Concrete Builder Plumbing Inspector 

Contractor and Builder Foreman Plumber 

Structural Draftsman Heating and Ventilation 

Structural Engineer Sheet-Metal Worker 

Electrical Engineer Steam Engineer 

Electrical Contractor Marine Engineer 

Electric Wiring Refrigeration Engineer 

Electric Lighting R. R. Positions 


Electric Car Running Highway Engineer 
Telegraph Engineer Chemistry 
Telephone Work Pharmacy 


Coal Mining Engineer 
Navigation [) Assayer 
Tron and Steel Worker 


Mechanical Engineer 
|] Mechanical Draftsman 
Mechine Shop Practice 


Toolmaker Textile Overseer or Supt. 
Patternmaker Cotton Manufacturing 
Civil Engineer Woolen Manufacturing 


Surveying and Mapping Growing 
Bridge Engineer oultry Farming 
Gas Engine Operating Mathematics () Radie 


BUSINESS TRAINING COURSES 
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Business Management Business Correspondence 
Incustrial Management Show Card and Sign 
Personnel Management Lettering 

Traffic Management Stenography and Typing 
Accounting and C. P. A, Cj English 


Coaching Civil Service 
Cont Accouriting 
Bookkeeping Mail Carri 
Secretarial Work Grade School Subjects 
Spanish (© French High School Subjects 
Sa)esmanship Illustrating () Cartooning 
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The Real Fathers of Flight 


(Continued from page 53) 


taneous competition on both sides the Atlantic, 
Orville flying before the Kaiser and his hosts, 
Wilbur thrilling a few million of uncrowned 
New Yorkers. Cables tossed the front page 
tidings back and forth daily. Brother was 
eclipsing brother. Bets were placed on the 
record-smashing fraternal contest. It was 
thought to be an arranged affair, but in fact 
the happy rivalry was due to pure chance. It 
just happened that on the day Wilbur flew up 
the Hudson, Orville in Germany made a new 
passenger-carrying record of more than an hour 
and a half, with an altitude record of 1,600 feet. 

The Crown Prince refused to be smiled’ off 
from his desire to take an air ride. He kept 
right after Orville, personally telephoning to 
him at his hotel. Orville interviewed the 
Empress and diplomatically asked whether it 
would be all right to give her eldest boy a ride. 
She said she did not mind. So the Crown 
Prince was gratified with a brief flight, and he 
recompensed the inventor with a diamond- 
studded stickpin. 


AISER WILHELM, as reward for a special 
flight in his presence at Potsdam, gave 
Orville an autographed photo of his imperially 
decorated self. Orville, with thanks, handed 
the picture to his sister. 

“I see she has it already,” laughed Wilhelm. 

“Yes,” replied Orville. “President Taft didn’t 
even go through the formality of handing his 
picture to me. He handed it to her directly.” 

“That is where the American is more of a 
cavalier,” observed the Kaiser. 

Orville gave flying lessons to some Germans 
while Wilbur did the same to American Arm 
officers at College Park, Maryland. When the 
brothers were reunited on this side in the late 
fall they organized a million-dollar company 
which had an ornate office in New York and 
a very different real office above the old bicycle 
shop at Dayton. Colleges began to grant de- 
grees to the men who had never gone beyond 
high school. Honors were too numerous to 
keep track of. 

With his brother and sister at a railroad 
station, Wilbur searched his pockets for tick- 
ets. A bit of red ribbon fell on the floor. 

“Oh, yes, I forgot to tell you about that,”’ 
said Wilbur, picking up the ribbon and handing 
it to Katharine. 

It was the ribbon of the Legion of Honor 
which the brothers had received that after- 
noon at the hands of the French consul. 

At eighty-two Father Wright had his first 
ride in his sons’ vehicle. Orville held the craft 
down to a conservative altitude, whereupon 
his dauntless sire shouted: 

“Higher!” 


‘THE Wrights had exhibition flyers touring 
the country and one of them took Theodore 
Roosevelt up at St. Louis, while others partic- 
ipated in the first international aviation meet 
held in this country at Belmont Park, New 
York, October, 1910. The Wright machines 
won most of the prizes. 

Wilbur went abroad the next year to testify 
in a suit against patent infringers. Orville 
went to Kitty Hawk to glide in a motorless 

lane in the fall of 1911. There he made a 
long-standing world’s gliding record of almost 
ten minutes. It was marvelous—even though 
the record today is around fourteen hours. 

The Wrights were planning a fine new home 
in the spring of 1912. Wilbur had written 
from abroad: 

“All I want is a bathroom for myself.” 

He did not get it. He never saw the new 
mansion. On May 30, at the age of forty-five, 
his eyes that rivaled the eagle’s closed forever in 
the simple cottage on Hawthorn Street where 
the brothers had first visioned and largely 
worked out oneof mankind’s greatest victories 
over Nature. 


ie 


The doctors called it typhoid feve 
friends believed that Wilbur was wae pine 
to his grave by lawsuits. In his delirium os 
labored to tell the court all about the ai 
just how he and his brother created it, explain. 
ing a thousand intricate details. In a lucid 
period he said that when he recovered he 
wanted to spend the rest of his life helpin 
other inventors. . 

The twenty-fifth anniversary of flight by 
the Wright brothers was celebrated last year 
in connection with the International Cjyj 
Aeronautics Conference at Washington. Dele. 
gates from many lands attended and paid 
homage to the unschooled geniuses of Dayton. 
Brazil declined to send a delegate on the 
ground that her favorite son, Santos-Dumont, 
was an air pioneer. It appears this j 1s the 
last of the foreign claimants. It is our fault 
there have been any. Once the roll of 
pseudo-fathers of aviation was ‘quite lengthy. 

There were triple ceremonies last December 
at Dayton, Washington, and Kitty Hawk. At 
the function in the national capital President 
Coolidge made an address lauding the Wrights 
with a meed of careful credit to their predeces- 
sors. Congress voted the Distinguished Flying 
Cross to theinventor and to hisdeparted brother, 


[DUBING the ceremonies here, Frenchmen 
across the sea gathered to lay a wreath upon 
the monument to Wilbur Wright at Le Mans, 
where he gave the old world its first view of 
the new world’s discovery. In England on the 
eve of December 17—a date most historic—a 
banquet table was set for one hundred persons 
in the Science museum, London, beneath the 
widespread uplifted wings of the machine in 
which man conquered the air at Kitty Hawk. 
Prominent persons spoke, the Wrights were 
toasted, a cable from Orville was read. 

If Orville Wright felt that suitable amends 
had been made here for the doubts that had 
been cast on the brothers’ priority as con- 
querors of the air, he did not signify it by 
recalling the virgin aircraft from its exile in 
London. He spoke no word at any of the 
triple ceremonies which he attended. 

A frail age-weary figure, none of his kin be- 
side him, Orville stood in a peopled solitude 
by a monument newly erected by the citizens 
of Kitty Hawk to mark the spot where two 
nimble young men had begun to assemble their 
first glider a generation before. Some of the 
folks standing near by had a ghostly familiarity. 

Why, of course, Postmaster Tate! Boarded 
at his house; Wilbur used his wife’s sewing 
machine and his little girls had _ sateen 
dresses out of the glider wings! Glad to 
see you, Postmaster. But who are these 
three men? By jiminy, they’re the brawny 
sun-tanned life guards of the Government 
station who helped to launch the power 
machine on that bleak winter day in 1908. 
Daniels, Dough, and Etheridge. Boys, you 
look fine. That was a great day, wasn’t it? 
Let’s see, a couple of chaps are missing. 
Brinkley, a lumber buyer. And where's 
Johnny Moore? He was only sixteen " Tue 
old and I guess that roaring engine sca 
just a mite... 

Secretary of War Davis spoke and there 
were addresses by Senator Bingham and Con- 
gressman Lindsay Warren. 

Orville Wright did not seem to hear or heed 
the words of eulogy. His eyes roamed over 
desert of sand with its curved wind-made hills 
ideal for gliding—wonderful sport! How about 
the wind today?—across the waters of Albe- 
marle Sound and toward the surging Atlantic 
ocean where the eagles used to steal the prey 
of fish hawks, watched by two young men who 
planned to steal from the eagles their dominion 
of the sky—and did so! 


THE END 
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a 
How to Start Your 
House Right 


(Continued from page 73) 


amply strong. Another material that has great 
strength and stiffness with even less weight is 
hollow tile, made of hard burned clay. 

Walls made of stone or brick have their own 
natural finish. To get color they can be 

inted or whitewashed, but usually they are 

tas they are. There is great variety in the 
color of stone, of course, while brick is made in 
so wide a range of color and texture that any 
desire can be satisfied. Speaking generally, 
there are two classes of brick—unglazed com- 
mon brick and hard-surfaced or glazed face 
prick, both being in wide use. As face brick is 
more expensive, it is used only for surfacing and 
for special effects. 

The natural finishes of concrete and of the 
ordinary form of hollow tile, on the other hand, 
have no special attraction, although for de- 
signs that are rugged and sturdy the rough sur- 
face of poured concrete may add to the effect, 
and for others the unfinished concrete block or 
hollow tile may be appropriate. As a general 
rule, however, they are veneered with some 
attractive surface finish. 


OE of these finishes is stuéco, which is 
usually applied in three coats, with the 
outer coat waterproofed. Stucco will pene- 
trate the surface of concrete and become a 
permanent part of it. Hollow tile, being 
burned, is not sufficiently porous for this, but 
gives an excellent bond if roughened and 
scored with dovetail grooves that give a firm 
anchorage. Concrete is veneered with brick by 
laying the brick against it with mortar joints, 
while hollow tile is so made that at intervals 
the bricks project into it. Tile and brick are 
thus bound so firmly together that they form 
one wall rather than a wall with a veneer. 
Unless air spaces are built into a wall the 
rooms will be cold and clammy, for the differ- 
ence in temperature indoors and out will con- 
dense moisture on the inside walls. In solid 
masonry walls air spaces are obtained by set- 
ting the inside finish an inch or two away from 
the inner surface. For safety this is usually 
done with hollow walls as well. 

Such walls, which bear the weight and also 
keep out the weather, will last indefinitely 
without expense for care and repair, and as 
they are also fireproof, there is nothing about 
them to cause the owner worry. 


A FRAME wall begins with a stout timber 
laid on the foundation to serve as the base 
for the uprights that are the skeleton of the 
wall, the heavy posts at the corners, and the 
lighter studs that are spaced between them. 
In small houses the studs reach to the roof; 
more often they go only to the next floor, where 
they are connected by horizontal timbers that 
support the floor beams and the next tier of 
uprights. This frame is strong enough to carry 
the weight, but has so little stiffness sideways 
that it must be braced; otherwise the house 
will be as shaky as a loosened packing case. 
The usual method of bracing the frame is to 
cover it with planks, preferably nailed on di- 
agonally; but lately use is being made of long 
and wide sheets of artificial lumber made of 
wood, cane, or some similar fiber. These sheets 
are put on vertically, and being wide enough to 
stretch over four studs, are said to brace a 
frame as effectively as the older method and at 
ess cost. Another substitute for planks is 
gypsum plaster in thick sheets inclosed in 
paper. 

To keep out moisture, a plank sheathing is 
covered with building paper, which is impreg- 
nated with tar or asphalt to make it water- 
poets this is also necessary with artificial 
umber that is not waterproofed during 
manufacture. 

_ Up to this point there is little or no difference 
im construction for (Continued on page 166) 
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New Way 
Is Far Easier 

**I finished Reel Lesson No. 3 
today and certainly can un- 
derstand now why you claim 

our course is 80 — A to learn 
toenane of its simplicity and 
clearness. 
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ELECTRICITY 


Now you learn from motion pictures, instead of books. 
It’s the new, modern way of teaching quicker, better—thoroughly. 
Right in your home, in your spare time you see all electrical machin- 
ery in operation, you see animated diagrams, you.master Electricity 
completely, ready to step into a “Big Pay” Electrical job, earning $60 7 
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$1000 Month Easily Possible 


Letter from Calif. reports $11,275 sales in 3 months; 


New J $4000 profits in 2 months; Pa. 

profits in 4 months. Bram — 1 outfit A 6 

and 7 more by August. Iwata bought 1 

10 more within year. J. R. Bert says me fy -b 

ipa ane lovely, Cxlepatte 
gays: v ovely. 

pe Be all over town. Te cong ie world after all.”” 

og, $700 ahead end of second week. 


We Start You In Business 


Furnish secret form raw material and equip- 
ment. Little capital req 3;no needed. 
| ~ Tsong 3 wholesale or retail. No town too small. 
B is pleasant, fascina and dignified. You 
manufacture a food luct. No tt tosale of Cris- 
pettes. E them. Write for facts about 
a business that will make you independent. Start 
now, in your own town. 


Send Coupon For FreeBook cl? 


It contains enthusiasticlettersfrom j= 
others— shows their places of 


start, and all inform- 647 High St 
yee Springfield, Ohi 
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To Men who want 
to get into 


AVIATION 


The men who enter Aviation 
today will be its leaders to- 


you? No matter what you've 
been doing up to this point, 
Aviation has a place for you 
—and a real future. But you 
must be trained for it. 
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If you want to 





WALTER HINTON 


Pilot of NC-4, first business ® ‘or future occu- 
fly Atlantic, ttt to . we'd’ like to from you. 
to South America, first other things, the 
to fly to the source of how Walter Hinton will give og WS 
azon, thorough course **ground work v- 
first Naval instructors iation At at . _ After “ve 
e War.400,000 finished , you'll be to 
miles of t secure and wn 8 id sob of 
of ds of else take up flying vat 
men, are ata will pick 
training Hinton offers out oe vont, inton’s = of 
. stady train @ proved success. Send 
for book fr you're eighteen or ov 


Aviation Institute of U. S. A. 
Walter Hinton, Pres. 
1115 Connecticut Ave., 
Washington,D.C. 
I’m serious about Aviation. ; 
FREE copy of *‘ Wings of Opportunity.” 
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Make no mistake. There is 
a vast difference between 
outboard motoring of a 
year ago and Srea-HorseE 
motoring of today. With 
the Johnson Underwater 
Exhaust, exhaust noises 
and gases are eliminated. 
With the Johnson Release 
Charger starting is made m 
at once simple and 
positive. Women and chil- 
dren can start even the 
bigger Sea-HorsEs with 
ease. With the Johnson 
Rotary Valve and comple- 
mentary developments, 
power is increased 50% 
per cubic inch displace- 














POPULAR SCIENCE 





ment! That is why the 
Sea-HorseE 32 made the 
amazing speed of 43.76 
m.p.h. for the official 
American Time Trial Rec- 
ord in Class D! See your 
dealer for a demonstration. 
6 models. Sold on free trial 
and easy payment plan. 
Write for Catalog 
Jounson Motor CoMPANY 
SEa- 2585 Pershing Road 


Horse Waukegan, Ill. 


32 In Canada: Canadian Johnson Motor Co., 

Four Ltd., Peterborough, Ontario. Distributors 

Cylinders for British Columbia: Hoffar’s, Lid., 
Vancouver, B. C. 


Johnson 


Outboard .~«<Motors 


WORLD’S LARGEST MANUFACTURER OF OUTBOARD MOTORS 
RE he ate thittenntiimastiimrstiimnatiieatlimat 
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Men—you who love to tinker—here’s just the 
soap you need. LAVA Cleans quickly and 
thoroughly the toughest -looking pair of hands 
that ever fussed around awork bench. Makes 
more lather in 15 seconds than ordinary soap 
in 60, and even hard or cold water won’t dis- 
courage it. Millions useit. ‘““Goodold Lava,” 
they callit. Gets hands clean! Not just “‘sur- 
face clean,” but clean "way down deep. Ascasy 
on your hands as fur-lined gloves—because 
it’s made from the finest of vegetable oils. 
All grocers and druggists sell it. 


Sample cake of Lava Soap FREE! 


cocee --- Mail this coupon** ----~-7" 
Procter & Gamble (Dept. X-629) 
Cincinnati, Ohio. 

Please send me, FREE, a sample cake of 


LAVA, the hand soap that removes all the 
dirt and grease. 











HB ONE DAY 2Axndins 
Pays $150 to $300 
Monthly Profits 

Start your own big business now. 

Small payment brings complete 

outfit for recharg auto and 

radio batteries. casy terms. 
Monevbock gua tantes. Write to 
HOBART BROS. CO. 


Box P-69, Troy, Ohio 


Monty store Monty 
forthis Book 
of Model Homes 

Out/ 


Aladdin’s latest Catalog isa 
revelation to prospective home 
builders! Shows many beautiful 
new model-home designs with 
prize-winning interiors and floor 
plans. Profusely illustrated in colors 

overflowing with interest. Send 
for your FREE copy today! 


Aladdin Readi-Cut Construction 
Saves You $200 to $800 
All lumber is cut-to-fit 
at Mill on huge labor-sav- 
ing machines instead of on 
the job where labor and 
lumber waste costs dear- 
ly! You save the difference 
and get the finest home your 
can le 




































All materials for acom- 
= = home, together with 
= tructions and plans for 

Fiectine, Lighting Eau 

ak ng, Lighting Cabinet 
end other a enema 
safe arrival of all yon Law my 


Write TODAY 


Address nearest Aladdin 
Office for ae 
Book of Model Homes, 

sand Gai S. 
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How to Start Your 
House Right 
(Continued from page 155) 


a finish of wood or of masonry, except that 
wood finish is not expected to act as a stiffener 
special care must be given to the bracing of g 
clapboard or a shingle wall. Brick and st ? 
on the other hand, being stiff in themsely 
add greatly to the rigidity of a house. Clay 
boards and shingles are applied to the sheath- 
ing over the building paper. Brick and stuceo 
are set an inch or so away from it to provide an 
air space. 

A brick veneer rests on the foundation wal] 
which is made wide enough to receive it. To tie 
the bricks to the inner wall, stout nails op 
heavy wire loops are driven into the sheathi 
at frequent intervals, the outer ends being 
bedded in the mortar joints between the bricks 
For stucco, metal lath is nailed to the sheath. 
ing, leaving a small space between. Thus 
while the weight of a brick veneer rests on the 
foundation, stucco veneer is supported by the 
frame, which must be strong enough to carry 
its additional weight. ’ 


NOTHER form of stucco veneer is so stiff 
that there is no need to use sheathing. For 
this, metal lath is nailed directly to the studs 
and given the first coat of stucco; when this 
has hardened another coat of stucco is applied 
from the inside to the back of the first coat, so 
that the lath becomes the center of a thick 
slab. This is called back-plastering, and with 
building paper laid between the studs has been 
found very satisfactory. Some forms of metal 
lath give much the same effect without actual 
back-plastering. Such lath, of wide mesh, is 
backed by building paper as it is nailed to the 
studs. Thus the stucco, when applied, is sup- 
ported by the paper, which acts as a mold in 


| forming it into a slab reinforced by the lath. 


‘or good results, a stucco wall must be built 
carefully, otherwise it will crack and even go to 
pieces. Since it is attached to the wood frame, 
the two must move together. An unequal 
settlement will put the stucco under a strain 
that it may not be able to stand. Stucco is 
often blamed for a failure that is really due to 
poor framing or weak foundations. Another 
cause of cracking is the use of wood lath in 
place of metal. 

With all of these materials and methods to 
choose from, the Kerseys might have had 
trouble in making their selection had not the 
question been more or less settled by the house 
design that they wanted. The sketch showed 
masonry walls for the first story, and as native 
stone was scarce they decided to build them of 
brick. There could be no doubt as to the 
material for the second story, for only clap- 
boards would carry out the architect’s concep- 
tions. And so, with these points settled, they 
returned to their friend the architect to be 
started on another line of inquiry. 


HE construction of a home is one of 

the most important investments of 
a lifetime. And it should be considered 
as any other investment, thought be- 
ing given to the costs of maintenance 
and repairs as well as to initial costs. 
Frequently, a low first cost means 
shoddy materials and excessively high 
costs later on. 

Popular Science Institute believes that 
structural materials selected on a basis 
of quality rather than price will pay 
dividends. Adequate insulation, mod- 
ern heating equipment, and the in- 
stallation of time and labor saving 
electrical devices will make a home 
more livable and less expensive. 

The Institute is ready to help you 
solve the problems every home builder 
must face. No charge is made. Write 
Building Service, Popular Science In- 
stitute, 250 Fourth Avenue, New York. 
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A New Ice Age May Bury Us 
(Continued from page 22) 


the whole United States—those who have 
refused to desert their homes. W ith furs and 
sleds, they prepare to live the life of Eskimos. 
That is the startling picture suggested by 
the eminent Danish geologist, Dr. V. Nord- 
mann, who says, “there is absolutely no reason 
why we should not have another glacial era.”’ 
But certainly it will not happen for at least 
ears. 
Pi ocatedly glaciers have visited the earth 
before. Three times, perhaps four, huge gla- 
cers have swept down from the poles and 
smothered what are now temperate regions in 
ice blankets a mile deep. Traces of their visits 
are visible today in rock scratches and heaps of 
alien boulders piled up in Kansas, Illinois, Wis- 
| onsin, Iowa, and elsewhere—marking the 
| southern boundary of the sheets that in the 
| east encroached as far as New York City. 
Alaska’s glaciers today, and Switzerland's too, 
are remnants of this ice sheet, while at the 
North and South Poles remain huge ice caps so 
| wide and thick that their melting would raise 
| the ocean level by fifty feet—completely sub- 
merging San Francisco, Los Angeles, New 
Orleans, New York, and Washington. 


JIAGARA FALLS, also, is believed to be a 
LY reminder left us by the last glacier, which 
blockaded an ancient river stream and diverted 
the outlet of Lake Erie to its present course. 
Since the Falls have receded at a fairly fixed 
rate of some three feet a year since that time, 
and today have eaten away a ravine seven 
miles long, we have a fairly accurate “‘chrono- 
meter” that dates the last glacial epoch at about 
12,000 years ago. 

Is another due? Some authorities have seen 
in Europe’s intensely cold winter, just past, 
indications that we may be approaching 
another Ice Age. Dr. Nordmann, the Danish 
expert, thinks it likely, but makes it plain that 
we are in no immediate danger. 

“T believe,” he says, “that the earth still has 
to pass through one or more glacial periods. 
I think it likely that in another 20,000 or 
25,000 years we shall taste the experience of 
another icebound age.” 

Additional evidence to support his belief is 
seen by Prof. Walther Gothan, of the Prussian 
Geological Survey,in the shrinking of European 
forests of beech trees, which according to fossil 
evidence appear to be warm-weather trees 
characteristic of a period between glacial 
invasions. 














UST what causes the glacial invasions is a 

mystery. Perhaps, as has been suggested, 
our sun is a “variable star’? and waxes and 
wanes over periods of thousands of years— 
the waning periods inducing a frigid climate on 
earth. Another explanation is that a slight 
change in the earth’s atmosphere, such as a 
variation of the amount of carbon dioxide, 
might be responsible. 

Geologists agree that some 1,000,000 years 
ago the first Ice Age wrapped the earth in its 
chilly embrace—and that at irregular intervals 
of perhaps 400,000 years other Ice Ages have 
appeared, alternating with periods of mild 
weather. 


these, experts declare. When the last Ice Age 
struck the earth, and our savage, prehistoric 
ancestors fled into caves for protection, the 
first step in civilization began. 

“This very revolutionary period,” says Prof. 
Henry Fairfield Osborn, of the American 
Museum of Natural History, “was essential 
to human development because it forced man’s 
inventiveness. He created fire, devised tools, 
developed an artistic sense and, having ceased 
to wander so much, sat about the fire in his 
cave and began the formation of his intellec- 
tual powers.” From that dim beginning, long 











though the gap is, dates the modern home! 
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You can finish woodwork and walls with 
a lustrous finish that washes like tile! 


\ 7111 KYANIZE Celoid Finish you too can easily have your home 
finished in all the new and voguish colors of the season. 
KYANIZE is so easy to apply that no matter how seldom you’ve 
handled brush or sprayer, satisfactory results are assured. To harmon- 
ize with draperies and upholstery and have, a bright colorful satin-like 
finish on your walls, furniture or wood work use 


yanize 








Man owes his civilization largely to one of | 











CELOID FINISH 


Free ftom offensive odor, this sturdy, elastic, waterproof Finish requires no mixing, 
brushes easily and evenly and covers wood, plaster, metal or fiber board equally well. 
This washable, satiny finish on furniture and woodwork resists dirt, washes like tile, 
wears like iron. There is no limit to the beautiful tinting effects you can secure with 
KYANIZE Celoid Finish. Mismated furniture in black walnut or oak is restored to use- 
fulness and beauty with one or two coats. Made in fourteen beautiful, fast-color tints 
and colors ranging from Pale Ivory to Chinese Red. Also in Black and Pure White. 
Use it right from the can. 


KYANIZE Decal Transfers—lovely designs in harmonious colors, are easily 
applied and look just like hand painting. Easy to use—just dip in water and 
apply. Users call them ‘‘Minute Decorations.” 

Send for our new booklet, “The Charm of Painted Things,’ or if your 


dealer cannot supply you with Kyanize, send $1.00 for a special trial can 
with brush and booklet included. 


Special $1.00 Offer 
If your dealer cannot supply you, send us his name and $1.00. We will forward, prepaid, a 
trial can of Kyanize Celoid Finish (solid covering), a good brush to ply it, and new » “The 
Charm of Painted Things’’—all for $1.00. State color desired. C D TINTS: Sunset Pink, 


Orange, Havana Brown, Granite Gray, lf Blue, Mellow Cream, Niagara Green, Dixie Gray, 
India Buff, Pure White, Twilight Blue, Chinese Red, Pure Gray, Black, Jade Green, Pale Ivory. 


BOSTON VARNISH COMPANY 
264 Everett Station, Boston, Mass., U.S. A. 
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Thinks for itself--- 
> acts by itself-:- 


DISFOMAT] 


HEATING 


Listed as Standard by Underwriters’ Laboratories 





...for small homes and modest incomes 


Williams Dist-O-Matic,a gen- 
uine Williams oil burner, has 
“a mind of its own.” It knows 
when the house needs more 
heat... when there is just 
enough...when it should start 
burning ...whenitshould stop. 
Williams Dist-O-Matic’s 
precise control eliminates all 
“furnace tending.” Setits ther- 
mostat at the heat you desire 
—then forget it. Dist-O-Matic 
takes better care of tempera- 
tures than you could yourself. 
It maintains steady, healthful 
warmth—neverwastes fuel— 
never calls you to the base- 
ment on cold mornings. 
Williams Dist-O-Matic is 
priced for the small home and 
the modest income. It may be 


Hear Williams Radio Programs 


Twice a Week 


Tuesday nights— Williams Sync-O-Matics,WJZ,WGN and associated NBC 
stations, 10:00-10:30, Eastern Standard Time. Friday nights— Williams 
Mel-O-Matics, WGN, Chicago, 8:30-9:00 Central Standard Time. 


Witurams O1L-O-Matic Heatinc CorPorATION, Bloomington, Illinots 
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purchased on easy payment 
plans if you desire. Let your 
nearest Williams dealer ex- 
plain in detail today. 





i 
Longest Airway Links 


mericas 
(Continued from page 31) 


airways system. On one of its li alread, 
mentioned, seaplanes daily follow the y 
Magdalena River over a tangle of tropical 
dergrowth from Barranquilla, on the Cari > 
coast, to Neiva, far in the interior. Another 
line runs to Buenaventura, and thence has 
recently been extended to Guayaquil, ; 
Ecuador. Every city of importance in Colom. 
bia is within easy access to an air line 7. 
agine what that means in a country where it 
has been unusual to send a wire and get a fg 
sponse the same day; where there is not ey, 
a telegraph line through the mountains ee 
tween many points. Under such circum 

no one minds the cost of air travel—not even 
a portly gentleman who pays extra fare if his 
weight exceeds a hundred and sixty-three 
pounds, the limit. 


C= countries in South America have 
developed impressive air services, 
extensive system of the Lloyd Aero Boliviano 
offers access to hitherto almost inaccessible sec- 
tions of Bolivia, “at the top of the world.” 
Chile’s air line between the inland city of 
Santiago and Valparaiso, on the Pacific coast, 
recently has been extended all the way to 
Arica on the northern border. In addition to 
the San Ramon-Iquitos service in Peru, an 
American-owned line operates planes along the 
Pacific coast from Mollendo north to T; 
also in Peru. 

These lines are the skeleton of a gigantic 
aerial hook-up that now seems destined to 
cover South America, under the spur of Unele 
Sam’s new airways reaching down to meet 
them. 

For some time an American concern, Pan- 
American Airways, has held the mail contract 
for an extension of its routes from Miami, Fla, 
along the Atlantic Coast of South America as 
far as Paramaribo, in Dutch Guiana. One 
route is in operation as far as Santo Domi 
in the West Indies, whence it will even 
complete its course to South America via the 
Leeward Islands. The other, through Central 
America, was recently opened as far as Panama 
by Colonel Lindbergh. At Cristobal, in 
Panama, the proposed mail route wings east to 
join the other. 

To the Pan-American-Grace Airways, Uncle 
Sam has entrusted the gigantic project men- 
tioned at the outset of this article—the 4,300- 
mile air mail link from Florida to Santiago, 
Chile. This, it is expected, will make it pos- 
sible to whisk a letter in one week’s time from 
New York to Chile—as against the twenty-one 
days now required by steamer. 


LREADY alink across the continent—over 
the snow-capped Andes and past 

lakes in the towering mountains, from Val- 
paraiso to Buenos Aires—has been surveyed 
both by American and French concerns. 
east coast route to join French and German air 
lines with the new American route to Guiana 
also has been surveyed. In Brazil, further ex- 
tensions are planned. This great country, 
bisected across its entire width by the strange 
meanderings of the Amazon River, offers i 
routes for seaplane lines through bo 
forests of exotic woods. Six lines penetrating 
the remote interior regions are contempla' 
of which one will run nearly to the Peruvian 
border. 

For the first time, when these lines are com- 
pleted, hitherto inaccessible provinces’ ‘wi 
share with those more favored;a commerce that 


should rival that of any empire-in the world: | 
Such strange products as annatto seed, copaibit | 


gum, tungsten, alpaca wool, balata, tonka 


beans, molybdenum, ox gall and kapok, to}. 


mention a few of South America’s important: 
products, will step into prominence in Amer” 





can markets. 


— 
; 





© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Spring! 


In her lovely Newport garden she stood— 
abitter, disappointed, lonely woman at 33. 

It-was Spring—but in her life there was 
no romance. 

Why was she still single? Once she 

could have picked and chosen from many 
suitors. Now she had none. Even time- 
tried women friends seemed to avoid her. 
She couldn’t understand it. . . 
Halitosis (unpleasant breath) is the 
damning, unforgivable, social fault. It 
doesn’t announce its presence to its vic- 
tims. Consequently it is the last thing 
people suspect themselves of having—but 
st ought to be the first. 
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GREAT? wee sat 


so soothing, so refreshing. 
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.. for everyone but her 


For halitosis is a definite daily threat 
to all. And for very obvious reasons, 
physicians explain. So slight a matter as 
a decaying tooth may cause it. Or an 
abnormal condition of the gums. Or fer- 
menting food particles skipped by the 
tooth brush. Or minor nose and throat 
infection. Or excess of eating, drinking 
and smoking. 

Intelligent people recognize the risk 
and minimize it by the regular use of full 
strength Listerine as a mouth wash and 
gargle. Night and morning. And be- 
tween times before meeting others. 

Listerine quickly checks halitosis be- 


about 
ream, 


cause Listerine is an effective antiseptic 
and germicide* which immediately strikes 
at the cause of odors. Furthermore, it is a 
powerful deodorant, capable of overcom- 
ing even the scent of onion and fish. 


* 

Full strength Listerine is so safe it may be 
used in any body cavity, yet so powerful 
it kills even the stubborn B. Typhosus 
(typhoid) and M. Aureus (pus) germs in 
15 seconds. We could not make this 
statement unless we were prepared to 
prove itto the entire satisfaction of the med- 
ical profession and the U. S. Government. 
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Name your beard, Gentlemen 


EARDS are past reforming. 

Blue and bristly or blond 

and silken, they’re all hard to 

shave—at least you can’t tell 
their owners otherwise. 


We don’t try to. 


It’s easier to put the burden on 
the blade; to use the best and 
most expensive steel and to spend, 
as we have, some $12,000,000 in 
the past ten years to develop pre- 
cise and delicate machines that 
hone and strop that fine steel far 
beyond the limits of human crafts- 
manship. It’s easier to pay a bonus 
to workers for every blade they 





reject which does not come up 
to the high Gillette standard. 


True, it makes some difference 
whether your beard is heavy or 
silken, your skin sensitive or 





THE NEW FIFTY-BOX. Fifty fresh double- 
edged Gillette Blades (10 packets of fives) in 
a colorful chest that will serve you afterward 
as a sturdy button box, cigarette box or jewel 
case. Ideal asa gift, too. $5.00at your dealer's. 


tough; whether the water is hot 
or cold, hard or soft; whether you 
sleptwell or badlythenight before. 


But even under the worst pos- 
sible conditions you can count on 
the Gillette Blade to do its job 
smoothly, surely and well. It’s 
the one constant factor in your 
daily shave. Gillette Safety Razor 
Co., Boston, U. S. A. 
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— young couples, nowadays, re- 
\J fuse to take chances with so impor- 
tant a matter as safeguarding their homes 
from extreme weather. 

Especially since they know they can 
make sure of proper protection with Celo- 
tex insulation. They know that Celotex 
secures them against the attacks of heat, 
cold and illness . . . leaves them happy 
in the knowledge of year ’round comfort. 

A constantly increasing number of 
people are obtaining greater home enjoy- 
ment through the use of Celotex. Already, 
more than 250,000 families are living in 
Celotex homes. 

Despite its many remarkable proper- 
ties, Celotex is a simple, practical insulat- 
ing board. 

It is made from long, tough fibres of 


THE CELOTEX COMPANY 
919 N. Michigan Ave., Chicago, Illinois 


anci Fuel Saving for Every Home.” 


Name 


a 





ME O 


Please send me free your illustrated booklet, ‘Year "Round Comfort 


a 


BETTY, You's. 







| FIND IT 
* COOL THIS SUMMER 
Ae AND WARM — 
4 NEXT! WINTE “ LETS MOVE ON — 
if] THIS ISA 
| CELOTEX Housé! / 
—— ae 
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appy in the knowledge 
of year ‘round comfort 


southern cane. These fibres are felted 
into big, strong boards, 4 feet wide, 7 to 
12 feet long and 7/16 of an inch thick. 
(Also made double-thick—7/8- inch.) 


When used on the outside of houses, 
as sheathing, Celotex adds structural 
strength . . . makes walls tighter and 
more permanent. 


And on inside walls and ceilings, 
you can obtain finer, smoother plastered 
surfaces with Celotex Lath. This new 
lath, 18 inches by 48 inches and 7/16 of 
an inch thick (also made double-thick 
— 7/8-inch) ,is especially designed to re- 
inforce against plaster cracks and elimi- 
nate lath marks. 


As interior finish, Celotex adds new 
beauty to homes through its natural 


Pop. Sei,—6-29 


The word 
CELOTEX 
bay U. S. Pat. .), 

indicates manufacture by 








Address 


Chicco: lines” 









City State..... 






















tan color and pleasing fibre texture. 


Celotex is used in old homes as well 
as new; for insulating roofs; for lining 
basements, attics and garages; for making 
comfortable extra rooms from wastespaces. 


As insulation, Celotex is not an expen 
sive extra item, because it replaces other 
materials, and in later years saves you 
hundreds of dollars in fuel bills. 


Ask your architect, builder or dealer for 
further information on Celotex—and send 
in the coupon below for our free booklet. 


The Celotex Company, Chicago, Illi- 
nois. In Canada: Alexander Murray & 
Co., Ltd., Montreal. Sales distributors 
throughout the world. All reliable dealers 
can supply Celotex Standard Building 
Board and Celotex Lath. 


CELOTEX 


BRAND 


INSULATING CANE BOARD 


When you buy a new house, look for the Celotex sign. 
It is your assurance of greater home comfort. 
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H. C. LEWIS, President 


COYNE a SCHOOL, Dept. A 9-73 
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= is your opportunity to find out how 
much talent you have. Our simple, scientific 
bg Senta your an anaes ot de- 

Proportion, color, perspective, etc. may 
show you the way to a bigger future—a real 
career. 


Federal Students Are Successful 


Many Federal School students are making 
$2,000, oo. $8,000 and 25,000 Pa The 

Vederal rywhere by 
employers of of ‘crusts, oy y payers ¢ rr art work. 

liig prices are paid for drawings. 


Learn Coiniiectal Art at Home 


od you lke . draw, an almost sure indication of 
t ederal Course = 


studying. M nationally known artists 4 
ae ey ex ive, illustrated lessons to the 
Federal Course. No previous training is needed. 
You will receive personal, individ criticism 
on your work, 

Send TODAY for Questionnaire 


Just fill out and mail the coupon; 
stati your age and occupation, 
There is no cost or obligation to you, 


FEDERAL SCHOOL OF COMMERCIAL 
DESIGNING 


1364 Federal Schools Building., Minneapolis, Minn. 


Send me your Art questionnaire and book, 
“Your Future’ without cost or obligation. 





Home-Study 


Business Training 


Your opportunity will never be bigger than your 
— Prepare now and reap the rewards of 

success. Free 64-Page Books Tell How. Write 
NO for book you want, or mail coupon with your 
name, present position and address in margin today. 





OTraftic Management 
Saeees Station O Modern Foremanship 
agement OPersonnel Management 
OLaw: Degree of LL.B. OExpert Bookkeeping 
OCommercial Law Oc. P. A. Coaching 
‘Industrial Management O Business English 
OBanking Fi mmercial Spanish 
OTelegraphy OEffective 


LaSalle Extension University, Dept 683-R Chicago 








MONEY MAKING OPPORTUNITIES SECTION 


Help Wanted 


WANTED—Live foreman or mechanic or clerk in 
every factory in the United States to act as subscrip- 
tion representative for the most popular magazine in 
the world. Address Manager of Representatives, 
Popular Science Monthly, 250 Fourth Ave., New York 

IMPORTANT to adv a ~ yh Are = deriving profit 
from ro advertising? Write t po for a copy of the 
“Quic a — Rate Folder’ showing ““How 
You Can Use a ay jence Monthly Profitably.” 
Address your inquiry to: Manager, Classified Advertis- 
» eee Science Monthly, 250 Fourth Ave., New 

or 











STEAMSHIP Positions—Men—Women. Good y. 
rience unnecessary. List of positions free. Ox 
X, Mount Vernon, N. Y. - 








Help Wanted Instruction 


DETECTIVES Earn Big Money. Excellent oppor- 











Jung, 1929 


Moving Picture Business 


“Bi A Movie Exhibitor’’—Big O 
Moderate Capital Required—Complete te, Equi Only 
Remarkably Low Prices. Write. Atlas Moving 
Co., 624 South Michigan Ave., Chicago, Il. 











———== 


Motorcycles 


PRICES slashed! Send for catalog sh wing 
in re-built Genuine Harley-Davidson. Mevoreeas 
Some as low as $50.00. Special Easy recycles, 
These bargains won't last long. Write t 
Motor Company, 610 West North Avenue, Bal Baltimo: 
Md. (Authorized Harley-Davidson Distributors.) BS 











ee 


Music and Musical Instruments 


SAXOPHONISTS — Clarinetists — Cornetists — 
Tormbonists—get ‘“‘Free Pointers,” 
School, 36, Buffalo, N. Y. Virtuoso Musie 








tunity. Travel. Fascinating work. yo 
sary. Write, George Wagner, 2190-P, Broadway, N. Y. 

SILVERING mirrors, French plate. Patented _— 
ess, easily learned. Immense profits. Plans free. Wear, 
Excelsior Springs, Mo. 

LEARN Marbleizi Concrete products, new meth- 
od. Resembles polished marble. Also plaster moll 
making at one tenth usual price. Dime brings illustrated 
folders, and samples. John Cowell, Grayling, Mich. 

WANT a Government Job? $105.00—$280.00 month. 
poe A work. Short hours. Paid vacations. ye 


us y 
FREE. 32 page book with pai 
today sure. Franklin Institute, Dept. 826, Rochester, 














5 
Lai 
ee 
eo 





FIREMEN, Brakemen, Baggagemen (white or colored). 
Sleeping Car, Train Porters (colored), $150—$250 
monthly. -~‘/, unnecessary. 828 Railway Bureau, 
East St. Lo 








How to Entertain 


PLAYS, Musical comedies and revues, minstrels, com- 
edy, and talking songs, blackface skits, vaudeville acts, 
monologs, a recitations, entertainments, juvenile 
plays and songs, musical readings, pee coun § goods. 
Catalog free. 8. Denison & Co., 623 abash, 
Dept. 26, Chicago. 











Insects Wanted 


WHY Not spend Spring Summer, Fall gathering 
butterflies, insects? I buy hundreds of kinds for col- 
lections. Some worth $1 to $7. Simple outdoor work 
with my instructions, illustrations, price-list. Send 10c 
for Illustrated. Prospectus. Sinclair, Dealer in Insects, 
Dept. 7, Box 1424, San Diego, Calif. 











Inventions Wanted 





INVENTIONS Wanted—Patented, unpatented. 
If you have an idea for sale write Hartley, Box 928, 
Bangor, Maine. 

MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.’’ It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells “Hew You Can Use 
Popular Science Monthly Profitably."”” You'd like to 
know, wovldn’t you? Address your inquiry to: Man- 
oger Classified Advertising, Popular Science Monthly, 
2 Fourth Avenue, New York. 

INVENTIONS Commercialized. Patented or un- 
patented. Write Adam Fisher Mfg. Co., 183 Enright, 
St. Louis, Mo. 


Laboratory and Chemical Services 


YOUR chemi ees protien ont solved and working formula 
r process furnished for $ Write me. W. Stedman 
Richards. Industrial Chemist, Box 2402, Boston, Mass. 


Lumber 


SAMPLES of wood 20 different cabinet woods or 20 

ff nlay woods, either set $1.00 dg both for 
$1.75. Sets include Rosewood, Zebra, English 
Oak, Satinwood, Vermilion. Send for cutoles. Craftsman 
Wood Service, 717 East 62nd Street, Chicago. 
PLYWOOD—5 cents per foot and up. Particulars on 
application. MenSon 3502 South 54th Street. Tacoma, 
Washington. 
































SAXOPHONISTS—Pilanists—Cornetists—Trombon. 
ists—Get Hot ‘‘Sample free’’ Bithel Price, 
Utah Sugar House, 


. 








es 


Patent Attorneys 


PATENTS—tTime counts in lyt for patenta. 
Don't risk delay in protecting your tees ee id aketeh or 
model for instructions or write for FREE it book bee 
Obtain a Patent” and ‘Record of Invention” form. "No No 
charge for information on how to proceed. Communica 
tions strictly confidential. Prompt, careful, efficient 
service. Clarence A. O’Brien, Registered Patent ‘Attorney, 
Security Bank Building (directly across street from 
Patent Office), Washington, D. C. (See page 153.) 


PATENTS. Booklet free. Highest references. Best 
results. Promptness assured. Watson E. 

Patent Lawyer, 724 9th Street, Washington, D. C, 

UNPATENTED Ideas Can Be Sold. I tell you how 
righted), "Write W. T. Greene, 911 Barrister Buoy 

° e W. T. Greene, arrister B 
Weshtnaten, D.C. 

PATENT, trade-marks, copyrights. tellable services 
by an experienced practitioner devot ting personal aa 
tention to each 2. Inquiries invited. 
furnished. B. P. Fishburne, — Lawyer, “re 
McGill Building, ‘washington D. 

LANCASTER AND ALI WINER 232 Ouray B 
Washington, D. C. ‘Originators of the Form E 
of Conception.” Before disclost your invention te 
anyone send for blank form to be signed and wit 
Form and patent information bulletin free. 


MONROE E. MILLER, Ouray Bldg., Washington, D, 
C., Patent Lawyer, Mechanical, Electrical Expert. Book- 
let and Priority Record blank gratis. 


PATENTS—Free inst rections. Former Patent Office 
Examiner. Moderate terms. ooklet. Albert Jacobs, 
725 Barrister Bldg., Seachiecn DP. © 

“INVENTOR’S GUIDE,” valuable information, f 
Frank Ledermann, Registered _ Asters int 
Woolworth Building, New York 

INVENTOR’S Adviser with, mechanical mo 
sent free. Labiner, 3 Parkrow, New York. 

Mo ope “Patent Particulars” explaining Lk 
counts and “Patent Applied Yor."’ Sterling Buek, 
Permanent Building, Washington, D.C. 


PATENTS procured at peasonaiie rates with time 
> y. Sales negotiated. Staff of registered attorneys 
engineers. dy for particulars. Inventors Serv 
lee saree. Dept. A, Union Trust Building, Washing- 

m, D. 

INVENTORS who derive largest profits know and 

certain simple but vital facts before appl 
gr Our book “Patent , Saaee gives those 
Lacey Lacey, 648 F. St., Washington, D. c 
Established. 1869. 

PATENTS Procured; Trade Marks Registered— 
Preliminary advice furnished without charge. Booklet 
and form for disclosing idea free. Irving L. McCathran, 
705 International Building, Washington, D. C. 

PATENTS—Write for FREE Instructions. Send 
Deestes or Model for Examination. Carl Miller, Regis 

tered Patent Attorney (former Patent < mine examiner), 
257 McGill Building, Washington, D. 


Patents for Sale 


INVENTIONS Commercialized. Patented or unpat- 
gees. — Adam Fisher Mfg. Co., 183 Enright, St. 
8s, Mo. 






























































Photography Instructions 








Manufacturing 


SPECIALTY Manufacturing. Models, dies, stamp- 
ines. casting, screw machine, wire products, plating, 
and assembling very reasonable. Quantity 
productien. Estimates promptly furnished. Satisfaction 
ee Majestic Products Mfg. Company. Box 877, 
cago 











Models and Model Supplies 


SPECIAL Machinery or parts, Dies, Tools, Metal 
Specialties, | Model special gears, stock gears and Model 
Supplies. Send 5c for Catalogue. The Pierce Model 
Works, Tinley Park, Ill. 

IMPORTANT to advertisers! Are you deriving profit 
from your advertising ? i todey for a copy of the 
“Quick-Action Advertising Rate Folder’ showing ‘“‘“How 
You Can Use Popular ience Monthly Profitably.”’ 
Address your inquiry to: Manager, Classified Advertis- 
os, repuae Science Monthly, 250 Fourth Ave., New 











SHIP Model Fittings: Catalog Dime. A. J. Fisher, 
1002 Etowah Ave., Royal Oak, Mich. 


A SHIP model for $4.98. gs the ~~ con 
Maria, LaPinta or the Mayflower. We send C.O.D. 
the parts cut to fit, ready to assemble for ‘98, plus a 
few cents postage. No tools needed except a small ham- 
mer. Parts for model of Constitution sent C.O.D. for 

.98, plus postage. Write for illustrated catalogue. 
Miniature “ship Models, Inc., PP5, 3216 Baring Street, 
Philadelphia, Pa. 








BUILD attractive Indian Tepees for children. My pat- 





terns for 7-ft. model, $1.50. Temple Display, Studio 
Box 36, Culver City, Calif. 








MAKE money in Photography. Learn quickly at 
home. Spare or full time. New Plan. Nothing like it. 
Experience unneces: parr American School of tog- 
rayny, Dept. 1743, 3601 Michigan Avenue, Chicago. 


HAVE you acamera? Write for free sample of our big 
magazine, showing how to make better pictures and earn 
money. American Photography, 117 Camera House, 
Boston, 17, Massachusetts. 


Photoplays Wanted 


MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘How You Can Use 
Popular Science Monthly Proiitably.”” You'd i. a 
know, wouldn’t you? Address your inquiry to: M 

er, Classified Advertising, Popular Science Monthly, 
250 Fourth Avenue, New York. 

$1250 FOR original phetoplay story. ur sales 
department sold unknown author's first story Lo above 
amount. We revise, copyright and market stories for 
both silent and talking pictures. Located in the heart 
of motion picture industry. We know the demand. 
Established 1917. Free booklet. Universal Scenario 
Company, 214 Western & Santa Monica Bidg., Holly- 
wood, California. 























Printing and Engraving 


FINEST Bond Letterheads 84x11, $3.95 M. En 
velopes, - $2.95 M. Oberman Company, Box 1042, 
Chi 











1000 BUSINESS Cards $2.75 Postpaid. Samples 
Free. John Miller, Montgomery Ave., Narberth, Pa. 
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Printing and Engraving 
our Own Cards, Stationery, Circulars, 
PRINT = Complete outfits, $8.85; Job Presses, 


1A ROLATY, $149. Print for others; big profit. Easy 
$il, furnished. Write for catalog Presses, Type, Paper, 
ae. Kelsey Company, J-3, Meriden, Conn. 


Radio 


m buying, installing and operating a radio 
HINT th list of tested reliable equipment contained 
ou! radio booklet of Popular Science Institute, 
Bs Fourth Avenue. New York. Price 25 cents. 
ee 


Salesmen and Agents Wanted 


AGENTS—Clever invention! Inkspoon makes every 
a fountain pen. Fast office seller, big profit, demand 
Pereasing everywhere. Exclusive territory offered. 
gample free. H. Marui Company, Tribune Bldg., New York. 
AGENTS. $60—$200 a week. Genuine old letters 
for store Windows easily applied. Free samples. Liberal 
offer to general agents. Metallic Letter Co., 434-A. N. 
Clark, Chicago. 








ee 




















A BUSINESS of your own—Making Sparkling Glass 
Name and Number Plates, Checkerboards, Signs. Big 
Book and Sample free. k. Palmer, 513, Wooster, Ohio. 


CALIFORNIA perfumed beads selling like hot cakes. 
ta coining mone, Big nee. Catalog free. 
Factory, R 2328 W. Pico, Los Angeles, Calif. 
BUCCEED With Your Own Products. Make them 
yourself, Formulas, Processes, Trade-Secrets. All lines. 
Catalog, circulars free. C. Thaxly Co., Washington, 
D.C. 
BiG money and fast sales. Every owner buys gold 
initials for his auto. You charge $1.50; make $1.35. 
Ten orders daily easy. Write for particulars and free 
samples. American Monogram Co., Dept. 47, East 
Orange, New Jersey. 














$50.00 WEEKLY easy, applying gold Initials on Auto- 
mobiles. No experience needed, $1.45 profit every $1.50 
job. Free Samples. “‘Ralco Monograms,” 1041 Wash- 
ington, Boston, Mass. 


$10 DAILY silvering mirrors, plating and refinishing 
Ismps, reflectors, autos, beds, chandeliers by new 
method. Outfits furnished. Write Gunmetal Co., Ave. 
F, Decatur, Illinois. 


$12.00 DAILY Showing New Linen-Like Tablecloth. 
Wash like oilcloth. No laundering. Sample free. 
Bestever, 646 Irving Park Station, Chicago. 


LOID-LAC Amazing New Auto Refinishing Discovery. 
Not a Paint, Polish, Cleaner or Wax. Restores Colors 
and Finish to Old Cars in thirty minutes! Greatest 
Automotive Development in years. Make it yourself 
with my simple, Guaranteed Formula, Today's Fastest 
Money-maker. Write or wire for detailed exclusive offer. 
$50,000.00 Business for $50. Grasp today’s opportunity 
today! Loid Miller, Industrial Chemist, Tampa, Florida. 


JUST Out—New Patented Apron. No strings or 
straps—$20.00 a day every day; over 100% profit; com- 
missions daily. Write for free offer. Sta-Put Co., Dept. 
906, St. Louis, Mo. 


PUNCHBOARD Men! Sideline Salesmen! Sensa- 
tional Merchandise Catalog just added to famous 
“Lincoln Line’! No more closed territory! $200 Weekly 
Easy. t Commissions Paid Daily. Smashing. 
Color Catalog Free. Samples unnecessary. Best Season 
Now! Get Busy! Lincoln Sales, 116 South Wells, Chicago, 




















GET our Free Sample Case—Toillet Articles, Flavor- 
ings and Specialties. Wonderfully profitable. LaDerma 
Co., Dept. F, St. Louis, Mo. 


$3.90 PER HOUR Selling a service to keep stairways 
clean. Every housewife interested. Write today. Ideal 
Stairway Equipment Co., Dept. PS, Canton, Ohio. 


SELL Ties—Make Big Profits—Get Big Sample Sell- 
ing Outfit absolutely FREE. Wonderful patterns— 
Splendid Values—Liberal Commissions. Write TODAY 
to — | a 4933CG Hudson Boulevard, North 
Bergen, N. J. 











A PAYING position open to representative of char- 
acter. Take orders shoes-hosiery direct to wearer. G 

e. Permanent. Write now for free book “Getting 

Ahead.” Tanners Shoe Mfg. Co., 2016 C St., Boston, 





“AGENTS: Be a thousand miles ahead of competition. 
Patented product Housewives want. Commission in 
advance if wanted. Vice-President, Box 929, New 
Orleans, Louisiana. 


MAGIC Polishing Cloth. Great Seller. Big profit. 
Try this cloth. It’s a money maker. Sample free. Get 
ja pemecttion. Newton Co., 26 Main St., Newark, 

ew York. 








$50 WEEKLY. Men wanted to demonstrate and 
take 10 orders daily direct from motorists. Amazing 
Magnetic Trouble Light. Sticks anywhere! More 
orders, bigger pay. Write for demonstrator and par- 
titulars. Magno, Beacon Bldg., Dept. 465, Boston, Mass. 


GOLD Leaf Window Letters and Script Signs. No 
experience; 500% profit; samples free. Consolidated, 
69-Y, West Van Buren, Chicago. 


$85 Weekly Selling Nationally Advertised Dresses, 
Lingerie, Hosiery. Amazing Value. Complete Equip- 
ment and your own clothes Free. Sure Profit Plans 
Furnished. Shaughnessy Knitting Co., 354-C Shaugh- 
nessy St., Watertown, N. Y. 


INSTANT-WELD Welds Rubber Instantly. Steck’s 
Profit one day, $72.25. Enormous demand. Exclusive 
territory. Free Sample. Tourists Pride Mfg. Co., Desk 
F, Minneapolis, Minn. 


$25 DAILY. Raincoats all colors, $2.45. Trench- 
Coats, Alligators, Leatherettes, Free Coat and Outfit. 
Bradiey, Dept. AC-6, 230 So. Wells, Chicago. 


STRANGE new electric iron cord. Prevents scorch- 
ing. Saves electricity. Cannot kink or snarl. Used on 
telephones also. $25 daily. Samples FREE. Neverknot, 

. 6-F, 4503 Ravenswood, Chicago. 

SALESMEN—You make $130.00 monthly selling 
only one $10.00 accident-sickness policy a day! Policy 
Pays $10,000. Death, $25.00 weekly benefit. Full or 
Spare time. Tremendous demand. $100,000 guarantee 
with state. Leads furnished from our direct newspaper 
advertising campaign.. Write quick for territory and 
le epee Underwriters, 1031 Bonnell Bidg., 
Newark, N. J. 


























RADIO INSTITUTE 
OF AMERICA 








MONEY MAKING OPPORTUNITIES SECTION 


RADIO INSTITUTE OF AMERICA 


Dept. PS- 

326 Broadway, New York, N. Y. 
Gentlemen: Please send me your big FREE 50- 
book which describes the brilliant opportunities 
Radio and your laboratory-method of guaranteed in- 
structions at home. 
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Salary Increased from 
$112 to $400 a Month 


i / I.C.S. course in Cost Accounting 

S great practical help in enabling me 
to i ins’ @ cost system in a plant having 
somewhat unusual problems. It also. 
helped me to get my B.C.S. degree from a 
resident commercial school and in prepar- 
ing for the C.P.A. examination. My salary 
was $112 a month when I enrolled. It > 
now $400 a month, with a generous allow- 
ance for traveling “expenses.” 


That’s a true story of what spare-time study has 
done for just one man. There are thousands of 
others. y don’t you take up a home-study course 


with the International 
repare yourself to earn more money? 
it if- you really try. 

It doesn’t cost you a penny or obligate in an 
way to ask for full detalis, but that one pnts little 
— will bring you information that will help you 

to get out of the rut and make good in a big way. 


Mail the Coupon for Free Booklet 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Bex 7629-F, Scranton, Penna. 

Without cost or obligation, please send me a copy of 
your booklet, ‘“‘Whe Wins and Why,” and full pactivelers 
about the subject before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 

Electrical Engineer 

Electric Lighting 


Correspondence Schools and 
You can do 


Architect 
Architects’ Blueprints 
Contractor and Builder 
Architectural Draftsman 
Concrete Builder 
Railroad Positions Structural Engineer 
Gas Engine Operating Chemistry () Pharmacy 
Civil Engineer ()Coal Mining() Automobile Work 
Surveying Mapping () Aviation Engines 
Plumbing and Heating (J Agriculture and Poultry 
team Engineering [) Radio (} Mathematics 
BUSINESS TRAINING COURSES 

Business Management Advertising 
Industrial Management En 

Business Correspondence 
CL) Show Card and Sign 

Lettering 

Stenography and Typing 

Civil Service 

Railway Mail Clerk 
C)Grade School Subjects 
C) High School Subjects 
(J Illustrating ( Cartooning 


Personnel Management 
Traific Management 
Accounting and C. P. A. 


Bookkeeping 
Salesmanship 


ec erccectcccccascoccccesse-coscsssssececcencnntbapuatingeescccccocess 
if you — in| Canada, send this neg to the Interna- 
tional Cor Cc Limited, Montreal 


ELE: CTRICAL _E ENGINEERING 












FREE CATALOG | 
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MONEY MAKING 








Salesmen and Agents Wanted 


TREMENDOUS weekly earnings. Sell greatest labor 
saving device ever invented. Patented article sells on one 
minute demonstration every home, factory, store, office. 
Write today. Dept. PS6,Wonder Window Washer, 31 
East 10th St., New York. 

AMAZING screw-holding screw driver! New pa- 
tented invention! Removes, inserts screws instantly 
inaccessible places. Sells $1.50, 100% profit. Factories, 
mechanics, garages, electricians radio buy on sight | 
Exclusive territory. Jiffy 1069 Winthrop Blidg., Boston. 


IOFFER you $15 a day, newest model Ford Sedan 
and valuable premiums free of cost. Easy work. Big 
earnings an x year round. Albert Mills, 3780 Monmouth, 

nna 


BIG Pay Every Day taking orders for Dress Shirts, 
Work Shirts, Pants, Overalls, Sweaters, Underwear, 
Hosiery, Pajamas, Piaysuits! Experience unnecessary. 
Outfit Free! Nimrod Co., Dept. 25, 4922-28 Lincoln 
Ave., Chicago. 


MAKE your own products. Employ agents yourself. 
Toilet articles, soap, extracts. We furnish everything. 

Val book Free. ——— Scientific Laboratories, 
1970 W. Broad, Rich 

“BURG-LA-PROOF.” a and women to sell our 
automatic window lock. Allows windows to be opened 
for ventilation yet locked in any position for protection. 
ye 1 demonstrated without tools. at least six 
to each home, 100% profit. B-L-P Window Catch 
Company, Box 57, Everett, Mass. 

SELL Ceiling Fly Swatters. Sample 30 cents. Ceiling 
Swatter Co., Gh Id Pa. - 

CARTER Window Washer. No investment. Big 
profits. Exclusive distributors. Cleans, ee Polishes. 
Carter Products, 967 Front, Cleveland, 

INSTANT Weld Welds Rubber Tabane: Steck's 
profit one day $72.25. Enormous demand. Exclusive 
territory. Free Sample. Tourists Pride Mfg. Co. Desk 
F, Minneapolis, Minn. 









































Song Writers 


Address, Monarch, 236 W. 





SONG Poein Writers. 
55th, Dept. 226, New York. 

~ SONGWRITERS: Submit Your Song Poem 
Complete Song! Will return it immediately if not 
accepted! Chester Escher, Music Publisher, 125 W. 
45th St., New York City. 

SONGWRITERS: Substantial Advance Royalties are 
paid on publisher’s acceptance. Write for Free Booklet 
on developing ideas for song words or music required by 
Talki Pictures. Newcomer Associates, 1674 Broad- 
ere 











NG Poem Writers—‘‘Real” proposition. Hibbeler, 
Din. 34 N. Keystone, Chicago. 


Stamps and Coins 


$1.00 FREE. Black U. 8. postage, given away with 
each order. Pioneer Stamp Album with 500 illustra- 
tions. 150 different stamps from 40 countries. Syria, 
Lebanon, Hejaz, Liberia, New French Colonies, Brit- 
ish, Portuguese Colonies, South —, —_— a, — 
hinges, 36 page illustrated catalog 1 for 1 Big 
commission to agents for the best approval - of 
7 s ever offered. Write for sample outfit. Huss- 
‘an Btam Co., Dept _PS, 620 Olive St., St. Louis, Mo. 
STAMPS. 100. Al different, 3 cents. Lists free. 
P. 8. Quaker Stamp Co., ‘Toledo, Ohio. 
20 VARIETIES unused D ee Postage 2c. 
aoe Co., Toledo, O. 


105 China, etc., 2c. = (500 illustra- 
tions Je. Pullard. Station BB, Bosto 
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ew Bungalow 


Business Earn; 
$75 to#200 Weekly 


Everybody buys Popcorn, 
Orange Drink, Coneys, Pea- 
nuts, Ice Cream—All are 
Long Profit Items—from the 
National Bungalow—Big- 
gest, Most Attractive Little 
Store in America. Pays as 
Much as 80c Profit on Ev- 
ery Dollar you take in. Wash- 
burn reports $1,217.15 in8 
weeks. Laubach reports as 
much as $300 a week. 
Excellent Locations Are 
Open Everywhere. 


Small Capital Starts You! Bayona 


° =a 
Wall reports his machine more than paid f for itself in 
Operators, 









30 days. Big Opportunity for Chain 


Write for FREE Catalog in Colors 


Tells All about Big Profits being made with the 
Bungalow. Alsa shows 14 other models for thes. 
ters, drug stores, confectioneries, etc. Write 
today for your Free Copy! 


NATIONAL SALES & MFG. 60, 
625Keo, Des Moines, lows 








EARN $50°$100 AWEEK!! 


Expensive courses unnecessary. Learn 
fundamentals of flying like Wright Brothers 
did, with a Glider of your own—plus easy 
Home Study Course. 


Let us show you how you can quickly pre- 
pare to earn $50.00 to $100.00 per wok th 
aviation. Write ACE SCHOOL OF AVIA- 
TION, 301 Cherokee Bldg., Hollywood, Calif, 
BIG FREE BOOK and all about how to fly. 


5599 GLIDER PLANS REE 





















RARE United States and foreign ey war medals 
and decorations. German bill and catalogue. 10c. 
Alexis Mengelle, Colorado Springs, Colorado. 

CALIFORNIA gold, quarter size; 27c, $44 size; 53c. 
paive cont and Catalogue, 10c. Norman 5S ultz, Salt 








OLD Coins, large Fall een catalog of coins for sale 
free to collectors only. Cat og quotin; mn Dace paid for 
coins, ten cents. William Hessen 10 
Boston, Mass. 

600 DIFFERENT $.50, 1100, a 2 2000, $3.50. Fred 
Onken, 630—79th Street, Brookl 

300—300—300. ALL — stamps (cat. over 
$6.00); 300 hinges; 5 approval sheets; duplicate stamp 
album; perforation gauge; millimeter scale and ruler to 
approval applicants only for 20c. Edgewood Stamp 
Co., Dept. 8, Millford, Conn. 


STAMP Collectors—Phillips’ * Monthly Bulletin 


(illustrated) offers over 2000 bargains, sets, packets, etc. 
each issue. Free. Phillips, Box © 1012, Hartford, Conn 


ae Stories Wanted 


Talking Picture and 
develop and copyright. 




















BIG demand for_Photo oplay, 
Magazine Stories. We re 

Sell on commission. Established ed 1917. Booklet free. 
Universal Scenario Compa 414 Western & Santa 
Monica Building, Hollywood. ‘Galifornia. 








Telegraphy 


TELEGRAPH Y—Both Morse and Wireless—taught 
thoroughly, quickly. Big salaries. Wonderful opportu- 

nities. Expenses low: chance to earn part. School 
established fifty years. Catalog free. Dodge's Institute, 
Hart Ave., Valparaiso, Ind. 











Typewriters and Supplies 


TYPEWRITERS—Factory Rebuilt Royals, Reming- 
tons, Underwoods. New Royal, Remington and Corona 
Portables. New “Excellograph” Rotary Stencil Duplica- 
tor $37.50. Terms. 
writer Supply, Department 543, Pittsburgh, Pa. 











Wanted 


PROMINENT Financier interested. To experiment 
in my Laboratory for Safety Air Plane Motor. Must be 
highly recommended in statement. No manufacturers 
accepted. Box No. 6, Popular Science. 





Catalogue Free. Pittsburgh Type- 


Tremont St., | 





urse for men of ambi- 
tion and limited time, 


Electrical : Over 5000 men trained, 
= maa course in Theoretical and a Le 

Engineering *:~. 
subjects of Mathematics and Mechanical Drawing. 
Students construct motors, install wiring, test elec- 


trical machinery. Course designed to be completed 
in one college year. 


BLISS 
ELECTRICAL SCHOOL 


Prepare for your rete Sa in the 
most interesting ha 
Catalog on requ 




















106 Takoma Ave., “Washington, D.C. 
WORLD 


necos PLUMBERS 


Old style plumbers are f 

the hcrseand buggy. The wor Ht _ 
mands modern Plumbing and Skilled 
Trained Mechanics todoit. Unlim- 
ited, swift growing field. Make $50 
to $100 a week or start own shop. We 
train you quick. Learn in 8-12 

todo any job with skilland science. Need 
no previous experience. Strictly toolue- 
ing system. Opportunity knocks. Inves- 
tigate today—amazing offer—low tuition. 

orld’s greatest school. Write— 


UNIVERSAL PLUMBING SCHOOL 
213* TroostAve. Kansas City, Mo. 

















in Today — Write for my FREE BOOK. 


ja a good penman of you at home dari 
time. Write Lee my ‘FREE BOOK, “How to BS 
a Good Penman."” It contains specimens ee 
how others mastered penmanship La . 


System. Your name will be elegant 
— if bok apes stamp np 


F W. TAMBLYN, tenons thy, 


tree. W 


OF 
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Where Did 
You Get Your 
Aviation Training? 


















an The employer's first question in courses includes every subject required 


to secure government license. The Uni- 
versal trained man, whether he takes a 


= | hiring pilots and mechanics Flying Course, Aviation Mechanic’s 


Course, or a Business Course, knows his 























pre- | is man who can reply that he secured and having behind it financial resources subject thoroughly. 

iA his training in one of the Universal —— into many millions of dollars. 

alif. Aviation Schools is going to receive the e schools, in most cases, are established ° 

és preference. For business men know the at airports out of which Universal planes Have You Read This Book? 
thoroughness with which Universal Avia- are constantly operating. Universal stu- A new book, “Aviation —What It Means 
tion School training is given. They have dents at all times are in the midst of avi- To You,” is just off the press. It tells you, 
read, in such magazines as the Saturday ation’s biggest developments. without exaggeration, what aviation can 

yrdait Evening Post and Liberty, of the facilities — offer you. Every man 

ambi | aed by Universal Aviation Schools. Thorough Training ie interested in aviation 

A When in need of pilots or mechanicsthey Equipment of Universal Avi- should read it. The 

Ls naturally inquire of Universal and show ation Schools is strictly book also lists various 

clone: preference for the Universal trained men. modern—new type planes, aeronautical terms 

wing. air cooled motors and up-to- _e which you _—— 

leted ° date shop tools. Instructors amiliar and other 

Educational Advantages have ati chosen from educational data. It is 

Universal Aviation Schools are located in among the best men availa- sent on receipt of 25c. 

OL a number of cities around the country. ble in the country. Flying Fill in the coupon and 

> They have been established by the Uni- instructors are all licensed mail with stamps or 

De versal Aviation Corporation, an organiza- transport pilots having coin. 

——- tion operating air mail and passengercarry- thousands of hours of flying 


ing ships over 5,000 miles of airwaysaday experience. Training in all 


Universal Aviation Schools 


A Division of the 
Universal Aviation Corporation 


Operating air lines between Minneapolis-St. Paul, Chicago, St. Louis, Kansas City, 
Omaha, Cleveland, Cincinnati and Louisville, carrying air mail and passengers. 


| UNIVERSAL AVIATION : 











— 


Studying the structure and 
operation of a Wright 
Whirlwind Motor in the 


UNIVERSAL AVIATION SCHOOLS 
Suite 1046-55 Boatmen’s Bank Bldg., St. Louis, Mo. 


7 














school’s shop at one of the “ 
p hee ° Enclosed find 25c for your explanatory book, Aviation 

P Universal Aviation Schools. aus aernnrs —What It Means To You.” I am interested in: 

{ ‘i DO Flying Course (Aviation Mechanic’sCourse 1 Business Course 
mare en ae ey eee | See GE ns nsckcs el 
ons ee” ae ooo ae eee ae eee ee 
re to- 

5. Ae Member of Aeronautical Chamber City........--.----------------------- ~----------- State....------------317 
of Commerce 
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Day and night for more than a year, this group of 
twelve engines was tested with Ethyl Gasoline. It 
represents only one phase of the tremendous research 
program that resulted in the perfecting of Ethyl. 





The long — 
search for 


A Better Mowtor Fuel 


VEN among technically minded people, there are 
E very few who realize the infinitely painstaking 
research which must precede any positive contribution 
to the improvement of a motor fuel. 

Before Ethyl Gasoline wasoffered to the public, tests like 
the one illustrated were carried on for more than seven 
years in the Research Laboratories of General Motors. 

Then Ethyl was subjected to ruthless experimenta- 
tion by the laboratories of the outstanding oil com- 
panies of the United States, Canada and the British 
Isles. Having proved its worth for themselves, they now 





R. R. DONNELLEY & SONS CO., CHICAGO 


mix Ethyl fluid—containing tetraethyl lead—with 
their good gasoline to form Ethyl Gasoline. 

‘The country-wide distribution of Ethyl has encour- 
aged automobile manufacturers to build cars of higher 
compression. The combination of high compression 
engines and Ethyl Gasoline has created a new standard 
of motoring comfort and efficiency. 

Whatever your car will do on ordinary gasoline, it will 
do better on Ethyl. 


ETHYL GASOLINE CORPORATION, 25 Broadway, New York City 


56 Church Street, Toronto, Canada 36 Queen Anne’s Gate, London, England 











SS ETHYL GASOLINE 
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No wonder the Joneses 


have such a colorful home 
They all use “Rogers” 


GERS”—the wonderful home lac- 
quer—isn’t for the use of folks with 
artistic talents alone. It is for every mem- 
ber of the family. Even the inexperienced 
“dauber” can use “Rogers” successfully. 
It is ideal for boys— fired with impa- 
tience—who want finished results at once. 
Mother and the girls find “Rogers” a 
gift—for keeping living room, bedrooms, 
kitchen, all bright and cheery with smart, 
colorful things. 

And Dad, of course, gets a big kick out 
ofthe easeand speed with which“Rogers” 
transforms everything that needs a new, 
durable, colorful finish. 

That is why millions of homes like the 
“Jones’s” are alwayscolorful and inviting. 
If you haven’t tried this wonderful guar- 
anteed home lacquer as yet, start now. 


Also distributed and guaranteed by: ACME WHITE LEAD AND COLOR WORKS, Detroit, Michigan 


THE MARTIN-SENOUR CO., Chicago, Illinois 
THE SHERWIN-WILLIAMS CO. of CANADA, LTD., Montreal, Canada °* 


THE SHERWIN-WILLIAMS CQO., London, Sagans. and Sydney, Australia 


Lincoln, Nebraska ° 


THE SHERWIN-WILLIAMS COMPANY, Cleveland, Ohio 
BERGER and SONS, LTD., London, England, and Sydney, Australia °¢ 


ae 


No experience is 
needed to use de- 
pendable Rogers 
Brushing Lacquer. 
Anyone can 

use it 


BRUSHING 


LETTUCE GREEN 


successfully. 

Simply flow on the 

rich “Rogers” colors with a full brush. 
“Rogers” quickly levels itself. 


Dries While You Wait 
Then it actually ‘“‘Dries while you wait.” 
Dries smooth—no laps nor brush marks, 
Dries before dust can settle in. 
Dries in time for any urgent need, 
and is often a life-saver. Dries toa 
tough, hard, porcelain-like finish that 


SRR: SUE Tse 


LACQUER , 


as 
» 
é 
; 


BRUSHING 
LACQOER 


wears and wears and WEARS. 
“Rogers” colors are very beau- 
tiful—and modern. There are 

26 standard colors. In addition 

there are black, white, clear and 
six new, rich, dark colors suited 
to outdoor as well as indoor uses. 
These darker shades are designed 
for hard usage. 

There is only one genuine 
“Rogers.” It is sold by leading paint, 
hardware and department stores every- 
where. To be assured of satisfactory 
results, demand the familiar “‘oriental’’ 
container shown here. Read the “‘money- 
back” guaranty printed on this page. 
Detroit White Lead Works, Detroit, 
Michigan, Makers of Highest Grade 
Paints, Varnishes, Colors, Lacquers. 


i REI Pe 


LINCOLN PAINT AND COLOR COMPANY, 


PENINSULAR PAINT AND VARNISH COMPANY, Detroit, Michigan 
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NEW Cin e‘Kodak 


SHT 


pe 
$e aan! 


IN Ciné-Kodak stores everywhere you 
may now examine the last word in home 
movie cameras. 


It is convenient, good looking, and 
possesses unique operating advantages. 
It is the new Ciné-Kodak, Model BB. 


Unparalleled Convenience! 


The lighter a movie camera is the more 
you will want to use it, and the Model BB 
isthe lightest spring-driven camera made in 
the 16 m/m field, film capacity considered. 

Tt is small and compact. Oblong in 
shape, its body measurements are only 7 
inches long, 4 3-8 inches high, and 2 3-16 
inches wide. It is no bigger than a 
medium-sized Kodak. 

A handy carrying case comes with the 
f.1.9 model. Besides the compartment 
for the camera, it contains several con- 
venient niches. Into one of them two 
rolls of film fit neatly; into another the 
Kodacolor attachments; and into a third, 
the new lens for telephoto effects which 
enables you to take close-ups even though 
you are many feet from your subject. 


Exquisite in Appearance! 


Both case and camera win your eye at 
once. They are covered with rich, lus- 
trous, fine-grained leathers. They come in 
three smart shades—blue, brown and 


gtay—as well as black. (f.3.5 model 
comes in black only.) 


Metal fittings are either exquisitely 
lacquered or gleam with non-tarnishing 
chromium plate. 

Furthermore, these splendid materials 
are combined with a beautiful simplicity 
of line and a refreshing absence of non- 
essential detail. 


Improved Operating, Efficiency! 


This ultra-attractiveness, this graceful 


Model BB comes in black with f.3.5 lens at $75 
(Case $9 extra); with f.1.9 lens, in three colors and 
black, including felt lined leather carrying case to 
match, and with leather shoulder strap, at $140. 
Kodacolor fileer and neutral density filter (for 
colored movies) cost $15 extra. New f.4.5 long- 
focus lens for telephoto effects is furnished as 
ektra equipment, if desired, 


KODACOLOR LENS FOR 
FILTER TELEPHOTO EFFECTS 


-SMALL~-BEAUTIFUL®EE FICL 
and at a remarkable price 


bate. 


modernity of Model BB, has not been 
allowed to interfere with the camera's 
raison d'etre. , 

The same simplicity that makes it 
beautiful adds to its strength and e& 
ficiency. 

This you will instantly appreciate when 
your dealer shows you the camera. Sight 
it for yourself. Press the release. Listen 
to the quiet purr of the spring motor. 
Press the half-speed button, a feature 
which enables you to take portraits, 
cen, and still life with much less 
light than normal speed requires, pat) 
ticularly when using the f.1.9 lens for 
Kodacolor films. 


Movies in Natural Color! 


The development of Kodacolor has made 
the Ciné-Kodak with f.1.9 lens an even 
more precious possession. 

With this camera, a filter and Kodacolor 
Film you can make the most beautiful” 
living portraits. cA 

When you project the film you see) 
your dear ones as they actually are, with 
all the color, even the delicate fl 
tones, absolutely true to life. ; 

You simply use a color filter whet = 
making or projecting Kodacolor. " 


fal 


Eastman Kopax Co., Rocuester, N. ¥s 97 








